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account for tha different ihargottlta sources. The 
large Ion MLhophI In (LILJ iracu elefwnt abundances of 
the shergolLltes require variable but extensive degrees 
of nun-medal noting of tsotoplcally constrained parent 
sources. The e-lrene extent or soch meUtng Is hyuoth- 
eslrcd to be represented 6y JlHA 77005 as a residual 
composttl'in. Derivation of a pre-1.3 AEllQ’yr) frac- 
tlonatton sequence Is suggested In which ol. ol-iop., 
pp«‘cp«. and 00 <*cpr*plag sequentially produce residual 
liquids capable of accounting for the precursor sources 
for the SBC reteorites. On the basis of th*ni.-ol. Iso- 
topic and petrologic considerations we conclude that the 
SNC sources are consistent *!>.>; thnlr derivation by ex- 
tensive fractionation uf t primitive magma initially 
produced from a source having chondrltlc refractory LIL 
trace abundances. Fe> (Fe/Fe*Hg juntc) * 0.3. 

and a mineralogy primarily or el and pyx. Our mndol 
dependent diducllons suggest that this magma could he 
af’ lh0ut p ] 4 ^ lot laie or garnet lift In the rest- 
Pelfog-neLIc and age relationships among SMC 
fljm1? r nlM J'' 59 ? 51 coop lex-provenance on a dy- 

namic planet not unlike the earth. Considering that 
r 1 terrltes possesses chemical. Isotopic 
fiKK features tonsil tent with data presently 

ts •iSii' 'piSnS?* * tonc,uda thflt a fert,an or,gin 

J. It-ophya, P.B.. Earth. Paper 3BS020 

1515 lurfaea of Flanata 
OHUMLC ETOURIOM OP ULILR) UfllO, OUffini 
h » ,r » CaitMhla (Ul-laparlo dl FliMtoala, V la 
Unlnralta, 11-B01B5, low, Italy), lofa.rt a. Strom 
Iba gaoloty of Qalltoo (agio la eharaatarlud by. 
It) two prlaelpal merpbulagla terrain unite frouab tad 
lOMtb tarralaa), < 2 ) aralara In vtrlna atntaa of 
*“ d *2* * l,aoBl ° fr»wvort eonilallng 
of thraa furrow ayataaa of dlfforont igoa. Iho tbraa 
tu rou * 11 torraln tat pro-dito 
alt other tarralaa aa nett aa tha oldaat oralori 
IVi” . 1,1 ,tal 10 ta dltmot.r. A broadly areoalo 
W-I« f arrow afatam domloalaa Uo toetaala pofetaro tod 
la latonadlata la aga batvaaa widely apiaad HS-aw avd 
na farrow ayataaa ware probably 
preduo *d by aitaaaloaal atraaaaa that oesurrad dorlat 
■ruatot lalldlflnatloa tat before taega aratara eoold 
bo ratal nid. laastb terrain la eoaeaatratad ln tba 

ftald". .’ r ,° ,lll4 ,° U * l ° ■ nd * nbM y maul tad 

*, 1 !" ,l0M ,l<a * with 

t “ rr0 ’' n,t "- dlatrlbut lorn of 

awwU larrila oa Oalltaa Ragto aaggaata that tha 
V Q,n »* 4lt< ealallvaly thlo ln tie 
aquotorlat railoa and thlakonad poloward In thle 
w,l > ,h ■l|!« or tta farrow ayataaa la varv 
oncirtdln. na age rolatlonalilpa, aorphotogy tu 
ganaatry of tta rurrow ayataaa do not CaVar an origin 
', P .V “ lUl1 blrnealag. a poaalbla, b»t 

auH 1 nta-' ° r,S, r. 11 ,n,U1 “ pllfl ■■■■■a by^ a 

2=:;a r-ra- * ,u ,b • ,i »‘a -«tu 

uadarlylag a thin crait. Itratlaranhlo iK i 
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undl Mereni 1 sled body Initially prilraH* 
groal depths, but rapidly concert tr* ta wllht" i 
few hilometera of the aurfaca. for Ihr 
differentiated body, slaittc atraaaaa n * v,r 
■ccjmulata at a depth grnalar than a fa* 
hllomaiara. lhaaa mode la ara appllad 1° 
consider long-term radioactive heating a** 
poaalbla maehanl am of tectonic activity ah' 1 
bright lerraln formation on Ganymede, 
tGanyeieda, thermal evolution, Icy »gteim , ‘ ' 
f. ro.phvn. k„r., u, p. 1[H .r 38511'. 
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7710 Corona : 

C0808AL HASS EJECTIONS OBSEBVEO DURING THE *2" i 
M1SSI0B: LATITUDE DISTRIBUTION AID RATE OF OCOWI'U ; 
*■ J. Hundhausan (High altitude Observatory, BatJfJ' » 
Canter for Atmospheric Rpseareh, P.0. Box 3000, Bw'JF 
Colorado, 80307), C. Sawyer, l. House, R, H. E- 
and H. J. Hagner 

Slxty-Mva coronal mass ejections have been 
fled in a systematic examination of whlte-H^* 

Images obtained between March and September, W®; ' 
the Cnronagragh/Polar (meter flown on the Solar 
Hiss Ion (SlH) Spacecraft, These ejections 
unlforaly distributed In position angle (or 'proJKio 
solar latitude) than the similar evsnts observed*^ 
the Skylab mission in 1973-1974 S 27* ot IM ^ 
ejections were centered at positions morn tun j 
the solar equator. The average rate of oeei^*«V; 
the observed mass ejections for the entire 9« 
baled on the assiaptlon that one eoronagraph WIJJ* 
spacecraft orbit Is sufficient for detection, 

0.15 per 24-hour day. Application of the saw 
assumption to the Skylab data set leads to ■ J " 1 
0.75 per 24-hour day and thus a change In ^ 
from the Skylab era Ion the declining phase o f 
cycle 20) to SHH (near tha naklmun of sunipot H* 1 * 


of only 20 X." " 

J, Ganphya. Roa,, a. Taper 3A1M3 

7710 Corona (Coronal Transients) _ 

DENSITY DISTHIBUtlOB IN LOOP-LUCE CORONAL TMASlg”' 
A COMPARISON OF OBSERVATIONS AMD A THEORETICAL 
0. 6. Slme [High Altitude Obs-mtory, National 
for Atmospheric Research, Boulder, Colorado, BW®'-” 
R. M. HacQueen and A. J. Hundhauien 
Examination of tha Intensity Changes In IHe JJjJE 
coronal a loop-llka* transients observed by tb»5X M i' 
eoronagraph shows general tendendas Tor: (() 
concentration of MterlaT at tha Hanks rathir Ibja 
the taps of the bright loops that charactariw 
transients, (z) Presence of a large region of .df?'"* 
density within. these loope, (3) Development # W 
legs that contain most or the Hterlal 
slant and that display very little lateral 

*?P *be bright loop moves radially.**!; 
through the outer pprona. These properties of ‘fj 
ilka coronal transients provide useful constriW ; 
^t'Ml models of thfs phenomenon. , In 
d rect comparison of tha observed dans I ty d 1 *t|H* 
Mons vi th. those predicted by models of compres*' 8 ^, 
wves Initiated by' an impulsive energy releeie 
. ™ “ ron » »re « necessary test of those "“d*' 5 ’! m 
" odals predict a maxleufi enhanenent at the top of* 
}MP. rather than .at the flanks abd. - leas' t M** ! 
Jj t€r,,1 7 Nllh a significant fraction of the-P^MT 
.“OAJP "' 1 of. the. loop top, In conflict jjrtW 
observed tendencies. ir the' observed loops era 

■***]* {‘toroidal syne try* about a Wt«M* **, 

• • 2 !S «? 8 ^ center of the sun), the ^'{S 

I •"banceo'ents are several times 1 « r $*. S 

1 ■ SPtj 1 " r, fc r . fed EwMitM oblervatlonf. Agr^J 
’ • flirt? 5 use of a geometry eflt* 

•I . fiartLtl? 5'** -Wed for; ,tha wdo3 caia^M?. 
-• - W^ceromi . dtnsUy.disU>lbJti*'». 



New Radio 
Telescope 

A new radio telescope to be placed atop 
■4205-m-liigli Manna Ken in Hawaii will he 
the largest telescope of its kind ever built, 
and will open up previously unexplored sub- 
millimeter wavelengths to observiitinn by as- 
tronomers when it begins operations in early 
1986. The U). >l-lil diameter dish antenna is 
being const rucietl by the California Institute 
of Technology, using $3.9 million in funding 
from die National Science Foundation. 

The dish will be able to collect radio waves 
as short as a thiid nf a millimeter, shorter 
than any other radio telescope now in opera- 
tion. This will allow investigation of a new re- 
gion of the specirum important u> the study 
of interstellar molecular clouds, among other 
celestial objects. 

The antenna and its mount have already 
been built, and a dome 18 m in diainc-iei is 
being constructed at Calicch to shield the 
telescope from weather and solar radiaiinn 
and tu house its control and support equip- 
ment. Manna Kca, nil extinct volcano, was 
chosen as the telescope site because it is dry 
and high enough to cut down on the disturb- 
ing effects uf the almosphcic. 

The radio dish was designed by Robert IJ. 
Leighton, and the facility's director will be 
Thomas G. Phillips, both ol Caltech. The 
telescope is expected to be available for use 
by the national astronomical community ap- 
proximately 5G£ of its working lime. 

Global Warming 


ture electric systems closely." Other alternati- 
ve energy sources such as nuclear fission 
and phoiovnliaic cells were also mentioned as 
worth pursuing. 

The repuri. whirl i was prepared by Larson 
Agncw of Stanford and David Rose and Mar- 
vin Miller of MIT, says dial "it makes sense 
to develop new strategies Tor reducing future 
jossil fuel carbon emissions, rather than rely- 
ing solely an research to narrow unccilnintics 
and/or ameliorative measures such as huild- 
ing dikes and developing new strains of 
'greenhouse-resistant' crops." Increased ener- 
gy productivity would lie desirable fur politi- 
cal and economic reasons other than just 
slowing the CO* buildup, the report furihcr 
stales. 

If worldwide elfoi is were made to reduce 
the reliance on fossil fuels, die NSF group 
predicts that it would lake several centuries 
Tor atmospheric (JOi concentrations to dou- 
ble, as opposed to the 100 years predicted by 
the NRG report. The group believes, howev- 
er. that stringent measures to restrict the use 
of fossil fuels at this time "arc both unjusti- 
fied and infeasible." 

Like the uilier greenhouse- study groups, 
the NSF panel calls fur mure rcsi-im.li ami 
debate. "We conclude, after siiidyiug arid 
rain and mher examples, iliai die lime is pro- 
pitious for enlarging the glulxil discussion on 
the green bouse effect." Single copies uf die 
report, lided “Global Kneigy Futures ami 
COv-Induccd Climate Gliaugc," an- available 
from NSF’s Division of Policy Rcscaich and 
Analysis. 

NASA Launch 
Schedule 


A study prepared for the Niilional Science 
Foundation (NSF) by engineers and econo- 
mists at die Massac liussci Is Iiisiitiueui Tech- 
nology <MLT) and Si.tniuid Univctsitv con- 
cludes that the global warming caused bv 
buildup of curlym dioxide in die atmo- 

sphere during die next ccuiuiy can ,u least 
be slowed down it we k-,n n to use rKnijn illni- 
iog energy sources more ellxictuly. Ii will 
lake internal ioual coupe raiii ill. however, and 
prompt acLiun «■ keep die greenhouse effects 
to a minimum. 

The report Follows on the heels of two sep- 
arate studies released in October by the Na- 
lioual Keseaich Council and the Environmen- 
tal Protection Agency on carbon dioxide and 
global warming (Era. Novembei 15, 1983. p. 
929). Like those groups, the NSF study panel 
believes that “a significant . . . warming in the 
next century probably cannot be avoided." 
However, “Lhe rate of increase of atmospher- 
ic CO* due to fossil fuel consumption can be 
significantly reduced via die adoption of real- 
istic energy strategics that are relatively 'CO*- 
benign.'” The so-called greenhouse effect is 
caused when carbon dioxide and other gasses 
create an atmospheric blanket that traps heat 
near the surface. 

According to die report, die best way lo 
stop pumping COa into the atmosphere is to 
make the transition from fossil fuels to clean- 
er forms of energy as soon as possible. The 
NSF group is particularly interested in elec- 
tric power. "The irend toward a more electric 
future world, coupled with the fact that most 
non-fossil energy- options are electric, indi- 
cates the need for and benefit of studying fu- 


Electronic 

Mailm 

You can now com mun /cafe with 
AGU headquarters via telemail. 
The following individuals can be 
reached directly on Telenet: 


Fred Spilhaus, Ex- 
ecutive Director 
Cynthia Bravo, Di- 
rector of Meet- 
ings and Member 
Programs 

Judy C. Holoviak, 
Director of Pub- 
lications, Public 
Information, 
and Marketing 
Michael Connolly, 
Publications Co- 
ordinator 

Edward Patrick, 
Publications Co- 
ordinator 
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The N.uioual Aeniliaiiths uml Spine Ad- 
ministration (NASA) Ii.is a i vet inl-sct ling 
launch schedule 1m I AM— Id spare shill lie 
llighis (see l'ablc 1). Ill sak-Uiie deplmmenis 
from die spate sluillle in uthii -md 12 un- 
manned missions using expendable l.mmli 
vehicles. Also scheduled is die Limn It >m 
NI.in.li 1 lor the Naiioii.il theaiiii and Alum- 
spheric Ailiniimti.itioti “I l..mdsj| D'.dieiia- 
lion’s sex mid eanli leo nines san-lliic. 

The la u nc 1 1 jiliviiv hill Ix.-giu KcIhimii ^ 
with tlie launch ol shuttle mission -1 1-H using 
the orbiler llhiillrnger. fwu commiiiiic.ilinns 
satellites will be deployed from 4 1 -II: Westar- 
VI. for Wesiern Unimi, and I’al.qw H-2 hn 
the guveriiliicni ol Indunrsia. 1 lie 8-iljv inis- 
sioii will fe.iuirc die lu st shuttle landing at 
Kennedy Space Center in Florida; and lhe 
lirsi Hight of the Manned Maneuvering Unit, 
a self-contained, propulsive backpack dial will 
allow astronauts lu move about in space wirii- 
out being teLhered to tlie spacecraft. 

After Llie March I launch of Lmdsai D' 
from the Western Space and Missile Center 
at Vandenberg Air Force Base in California, 
control of Lhe satellite will pass to NOAA. 

Shuttle mission 41-C with nrbiicr CltnHmgcr 
is scheduled for April 4. The highlight or this 
6-day Right will he the repair of the Solar 
Maximum Mission satellite, launched Febru- 
ary 14. 1980, for scientific studies or sular 
Rare activities. The astronauts will perforin a 
spacewalk to stabilize ihe spacecraft sn it can 
be grappled by the remote manipulator sys- 
lem and berthed in the cargo bay for the re- 
pair operations. , 

Space Sluillle orbiler Discover? is scheduled 
to make Its debut June 4 on flight 41-D. Pay- 
loads on this 7-day mission include the Large 
Formal Camera and the Office or Aeronau- 
tics and Space Technology- 1 pallet, to con- 
duct investigations in spee technology. In 
addition, two communications satellites will 
be deployed: Telesal-1 for Canada and Syn- 
com IV- 1 for Hughes. Shuttle flight 41-E us- 
ing orbiler Challenger is a Department or De- 
fense (DoD) mission scheduled for July. 

August will be NASA’s busiest monih with 
three unmanned missions, two Shuttle mis- 
sions. and three satellite deployments from 
the Shuttle. NOAA-F, a weather observations 
satellite, will be launched from the Ucdern 
Space and Missile Genier. Intelsat VA-B. a 

COMSAT communications satellite, will he 
carried aloft on on Atlas Centaur; and the 
Active Magnetospheric Particle Tracer Ex- 
plorer. □ space physics mission cooperative 
: with the Federal Republic of Germany, nil 
be launched op n Delta, both from the End- 
em Space and Missile Center. 

On August 9 shuttle mission 4 1-F, a 7-day 
flight with orbiler Ducoiviy. wdl realm c the 
first autoland al Edppji.Jir Force : Base, 
Calif. Payloads on this High include SPAR 
TANrl (a new class of small astronomical 
rayloads that would normally fly aboard u 
sounding rocket) and the <k jjg* “Tj. ■ 
iliree communications sattflliles. SBS-D. »or 
Satellite Business Communiraiions; Synton) 

1 IV-2, for Hughes; and Telsiarl fl-C. foi 

A ItoUc mission 41* a iO-doy Highl ol or- 

biter Columbia, is slated for August 30, The 
cargo includes OSTA-3. .he 4tata 

BudacL Experiment and SPARX-I. a com 
snpmal remote sensing payloaij. -Schedu tel 


TABI.F 1 I. Hunncd (‘nil H|m,c Miiildc E^umhi-.s 


Dam 

Miwinn 

NiimiIii-iv 

Slmiik- Mivvinu 

frli. .1 

41-11 

Chnlfnii'fr SI'AS-OIA, l*.ifo p.i B- 
2 . Wcuar-VI 

April -1 

11 -C 

Ch.ilfr ill’s, Snl.ir Max Hquir 

Mission; l.rmg D 11 - 
Mliun Kxfiuiure 
Facilitv 

June -1 

41 -D 

t)Mi‘i<rr, Tdcsiil-i, Svucoiu 
1 V-I. Large Fur- 
miil G.ainera, 

OAST-I 

Jul» 14 

1 1 - 1 . 

Challenger l)ul> uiiviiun 

Aug. y 

41 - 1 -' 

tiuroivn TdM.ir 3 -(.. MBS-f), 
S> 111 earn IV- 2 , 
SPARTAN-l 

Aug. 3(1 

11 -G 

t'litinnbiii (tt lA-.t. ERBS 
SPAKX-I 

SejM. ■_•« 

41-11 

Challenger Hull in fos.ii ill nr 
IDKS-B 

Oct. 24 

51 -A 

thxfu vrn Ml.S- 1 . Ti-h-Mt-il, 
t *AS Bridge 

Nov. 2 1 

M-li 

1 .hill f mgr r Sji.Lcd.ili 3 

(k-c 17 

si-c: 

liMovrn I DRS II or 1 llRS-C. 
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urbiliT C/uilhrigrr. 'I In- |Myiu.i<1 lor ibis mis- 
sion will In- t-iilici ;i l)n|) inivhinii or ■ lie de- 
ployment of 1 DR.S-H, 1 1n.- sec mid ill die sei ies 
nfdiiee Nsiielliit-i ill NASA's I i.ii king .nul 
Dsiia Uehiy S:iii-|liir Sysli-m. 

Slmiik- 1h|*lit ’> I -A with <ii him lh wsiin-v is 
hilled lik'd lor Ortolu-i 21. I'avln.ids mi this !■- 
il.iy mission will tcuture i lie- Nf.iii-i i.il> -Si ii'iicc 
Lilmiiilorv, ,i sell -ii ml. lined l.n iliiv to pm- 
vide iireiiliiiiKMl.il ions Ini i*x|i«>i iim-nts in die 
iiiiili-ri.dx pi im esviiig lield; die GAS lliiilge. ■■ 
sirmtiiri- .iiross die p.nli.;icl li.it ili-si^ned m 
In >li I .id<liiinii.il ( ietiiiviit Spei iiil i iinisu-i s; 
ami llie kleplMViiictii ol l elis.il-ll. a i.aiLidi.in 
Liiininiiiiiciiiiuiis s.iielliie. Sluillle iiiissimi 3 l- 
H, :i 7-duy lliglu ol mhiler tUitillnign, hill he 
Lint u I or | im Nnveiillier 21 with S]i.iit>l.ib ;t as 
iis c.iigo. Spuel.ih :i will In- the lust upi-ia- 
liiuul lliglu die Fiiiopeaii-hiiili lalmr.iioit . 

llie IO dirndi- i uii-.ii ms will he ilnuMe lhe 
iuiiii1.it ol ]iuiuie*l lliglio in .niv ve il ui die 
.igciuv's hiiloiv. Lin i ii i K die Geinini jno- 
Hi .mi. five in. nmeil missions were llovwi in 
hull] .md I III ill. 

Winding up llie ve.o on ])'.-< emhei 17 is 
sluillle mission .’d-L wiih oibilei / ii >» iu iw 
( lie p.n lo.nl tm llus 7-d.iv lliglu will )«e die 
Mail-rials Sueine |.,dioi;ini|v-*2 .mil eiiliei die 
I llRS-ll or [ DKS-C NASA ioiiiiiiiiiiii.i(ioii> 
Mielliie. — /*.)//* 

JOI To Manage 
Drilling Program 

The Joini (keanugnqiliic Involutions. Inc. 
yOI). lias been awarded a 5-venr, 5141 mil- 
lion coiuraci by the Njiioiml Science Founda- 
tion (NSF) to manage and operate ihe Ocean 
Drilling Program tODP). The international 
scientific program follows die 1 5- year Deep 
Sea Drilling Project (DSDPj and is expected 
tu last a decade. JOI, founded in 1976 to 
manage scientific serv ices and planning func- 
tions for DSDP. is based in Washington, D. 

C., and consists of III major oceanographic 
institutions. 

Drilling operations are expected la begin in 
October at the start of fiscal 1985. Negotia- 
tions are under way tu lease a commercial 
drill ship for the program <£os. May 5, 1983, 
p. 174; February 22. 1983, p. 73). According 
to D. James Baker. Jr„ JOI president, and 
Sandra D.Toye. ODP program director, a 
decision on the choice of die research ship is 
likely to be made in February; overhaul of 
die commercial ship to make it suitable Tor 
scientific drilling is scheduled to be done by- 
October. The Glum ar Challenger had been 
leased far 15 years as DSD Fs drill ship. 

Plans for OOP's first y ear cull fur scientific 
drilling to stun in the Gulf or Mexico and the 
Blakc/TBnhamas area in the Adamic, followed 
by work, on the mid- Adamic ridge and in the 
Labrador Sea. Near the end of the first year 
of operation, the drill ship will head toward 
the Mediterranean Sen. 

Texas A&M University will be ODFs sci- 
ence operator, responsible for the lease and 
conversion of the yet-tu-be-scleiied drill ship 
and for the provision of logistical support 
and scientific services cm the ship nnd un 
shore. The lamunt-Dolieriy Geological Ob- 
servatory nf Columbia University will coordi- 
nate the program's logging services. The 
J oiru Oceanographic Institutions for Deep 
Earth Sampling (JOIDES) provides die scien- 
tific planning for the ocean drilling program. 

Countries that participated in DSDP — 
namely the Federal Republic of Germany, 
France, Japan, mid lhe United Kingdom— arc 
expected to continue in (he new program, ln 
addition. Canada and a consortium repre- 
sented by the European Science Foundation 
are "candidate members" and wiB participate 
in planning activities this year. Several other 
countries are ccuisidering membership. These 
partner countries logeiher contribute about . 
one third of the scientific personnel and fi- 
nancial support . — BTIi 
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llow logical some id' die old, now-ridiculed 
ideas sound when .set forth using their argu- 
ments and olHL-rvHiions. Vcrltcck’s meticulous 
itcscripiinns make his data excellent Ter rein- 
icrprelaiinn. Cm rein thinking on ihe eriqr- 
lion is that llie caldera formed liy collapse, 
liial the eruptions were not phrcninmaginalic. 
(all hough m.my Meant lilasis were observed 
and ucuctionai y lappilli and mud arc com- 
monly cited in die eyewitness descriptions), 
and that magma mixing occurred priur to nr 
during the eruiition. Interesting details men- 
linncd are die high .salt foments on the ash. 
either condensates of magmatic vajmr or re- 
sulting from seawater cvh|K nation, and the 
presence ol big chunks id dense obsidian in 
the ash beds. 

In most eyewitness accounts, complaints 
were voiced oil the irritating smell id sulfur 
ia|Kir. and since the smell u! roll cm eggs is 
never iiKTiiiuncd, nut may assume that SOj 
was the dominant sulfur-gas species during 
the eruption. Puzzling features are inclusions 
of jmiie noted in llie feldspar plienucrysts 
(S-rich magma?) and low crystal contents of 
llie iiiagnu. 

Impm iaiti [irnlikTiis remain: Is the inixed- 
iu has.iltii iiMgina component similar in coin- 
ptreiiimi to the Anak Krakatau magma? Is 
there a p.irriii-d.uigJiicr relation between the 
magma and tliat basalt it magma? A de- 
tailed petm-logii sillily nr the pioduils is 

* l> Hfnifd. 1 he I look s relereiRe list toy- 

ns must ol the Ktiglish-I.iiigtiagc liiciature on 

,l11 * *■'»' lli«- priie of SIT, tills I mok is 

a real bargain! 

•M"" <■ Vmehmji i, with Ihr Dffinrtnient of 
hutU mid Hm umuifnhil Sfteiun, U'ednan l-’ni- 
Mbhttrhtwu, f.T WHN. 

The Ocean Floor 

fliHrn //,','VI, r ir I'uluntr. R. A. 

•h mill hi and M. laiwum (fds.). loin, Wiley, 

rwli siit'i l!l K1|H ,wi 

lifi'irweil Ay !W /. 
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Uruce lee/eii made signihcain. imaginaiive 
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,irul oce.mii . rust in N i Wtt . :ill( j 

il«i someone .d 

I lei'zi'ii , ,i.,ui re be I b\ memorial 

volume a ml llie pjpers m Ihr 

(hnm H<„, were gathered i..getl,er fm this 
ptir|H.se Urine was a git led uieniist with a 
wiik'-r.ingiiig appetite lor all Ueis ol earth 
Kieme.am 1 in this respect he would haveap- 

rciiatcd the in, t pourri id marine geological 
top.CS C,ivnr,i(f Ih ... lK1(>{ , Cc(I|(iner| « jt 
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^^MAGNETOSPHERIC CURRENTS(1984) 

T ' A- Potemra, Editor 

macnetospheric currents b-n 

llustrahons • hardbound • 375 pp, 3) J j 
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margin investigations, scdimeii Lnlogical pn,- - 
cesses, plate tectonic models). Unl'mtuiiaiely, 
the book does not have an overall impact that 
measures up to the man that il curuniemu- 
rates. Too many of die papers read as if ihe 
authors, after having agreed to contribute to A 
the volume, reached deep into their tiles 10 S 
dredge up a neglected nianuscripi on one 3 

subject or another. As a consequence, many li 

of the papers lack zest and fail to stimulate N 
interest beyond their narrowly focused 3 

themes. 

Of the Ifl chapters, however, ihere are sev- 
eral papers of merit. An investigation of ihe i 
biogenic mixing problem as expressed in a j 
suite of high latitude North Atlantic cores, by s 
Ruddiman and Glover, presents new data < 

that leads to a more realistic understanding c 
of this important process. The factors gov- t 
erning the evolution of submarine canyons l 

are discussed in two papers that summarize t 
submersible investigations of canyons ofT the t 
eastern U.S. (MalabotT ei al.) and submersible i 
and multi-narrow beam studies of canyons oil | 
the French continental margin (LePichon and 
Rcnard). and these contributions nicely ehici- i 
date the range of processes that control the i 
development uf canyon morphology. Heezen 
had a gift Tor imaginatively summarizing a 
broad range nf geologic data for a region, 
and papers by Sc i ho] cl and Filttet er and by 
Jones and Mgbat.igu on the west African 
margin and a paper by Vanney and Johnson 
on the geomnrphologv or llie Kergu'elen-Ant- 
arcticii Passage are excellent syntheses in the 
flcczcn iraditinii. A short review of the in- 
sigliifull)' imaginative mapping tarried out by 
Heezen anil Tharp over 1*5 years is nicely 
diKUineiitcd by M. Tharp and should be re- 
quired reading by all students of the sea 
floor. 

At its price nf more ilianSlOO lean recom- 
mend it only to those individuals who can af- 
lord to keep a well-stocked library. Uruce 
Heezen deserves a commemorative volume 
Idled wuh benchmark papers and I am afoul 
that tins book, to quote R. A. Scrotum in the 
book s preface, is but a “imxlesl memorial to 
JJ* f ! e K'vatost oceanographers of pcsi- 
World Wju II years." 

Pmtl J. Fox is with the flmtuaie School of 
Ofnmogrnf.h. L’mversity of HI, ode Island, Kings- 
ton. Ill H2/18I. 

The Earth Through Time 

H. L. Levin. l!ud ed., Saunders College Pub- 
lishing, New York, viii + 513 pp., 1083. 

Rnicuwl by Stanley A. Mf Hunan 

Fhe Earth Through Time succcsslullv fills u 

gap in il,e world of iniroduciorv level geolo- 
gy textbooks, a gulf created by ihe nature of 
typn.il undci graduate students. The inirn- 
djKton; course taught at many institutions is 
physical geology wherein potential geology 
majors and students who simply want to ful- 
hll pan of a natural science requirement 
rnm a cosmopolitan class. Sli.dems who are 

ffTonT*! l1at ge r luRV K lhe m ^i or for them 
go on to historical geology in the second se- 
mester often using the Don and Bauen text, 

fn°/a 0 ' Uf ih , f En,U . 1 ' a lexl lhnl is rigorous 
and designed strictly with the geology major 

m 'n,"d. U as «l on mv oxperioic, KX o 
suable number nf siudems who have no in- 
tention of majoring in geology desire to take 
a second course in the field out of pure inter- 
est and as a means of satisfying the second 
pan or a typical ^-semester science require- 
nicm the Earth Through Time provide! j via- 
ne ahernnuve to Doit and Batten’s book, one 
ceriamh as broad in its overall coverage but 
h discrete topics — such as local stratigraph- 
ic nomenclature and detailed discussions or 
geology outside of North America— being de- 
empbasizcd. 8 

JbArV “Lire thiougl, Time.” Time 
and (.etdogv, and “Human Origins” are par - 
M ) vel1 wri »ien. The illustrations used to 
explain the concept ol absolute geologic time 

7^ CVdi y e,f ? liw - AIm - l ^e presentation 
‘ : , C r K T n 0,1 ccunnmic resources 

ui in of era of geologic time is a 
useful innovation. 1 he writing style is concise 
and informative; there are few typographical 
errors to mar the readability of ihe K &" 

Ilciits will find quite helpful as study aids the 
lev ew questions and the lerms-to- remember 
secti |,, l listed at the end «,r each chainer as 
well us die texts extensive. 22-page glossary 
In hiv u|n,iKH, it would be Xantageous in 
the next cdiiinii ul this text in i,lrl J i ' 1 
Pcrioiik- Tabic uf U.J Element ^o’lhe irllro^ 
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Magiieiosphcric Currents, Gm/iAv,. A/ohdw 
Sir., vol. ’JN. edited hy T. A. PtUcrnra. x + 
3:"i7 pp., color and hbick-unrl-wliiie illnstra- 
uons. AGU. Wiishingion, O.C., |'J84, ISBN Q- 
H7f»5iO-i)‘,r»-C). At; l? mein Iters. S2:UU; otherj. 
S33. 


When viewed from miter space, the earths 
magnetic licit! dues imt leseinl.lc a simple di- 
pole but is severely distmted into a comet- 
shuped coil figuration hy the coniinuous flow 
of sobu wind plasma. A coin plicated system 
of currents flows within this distuned mag- 
netic held configuration, called die "tnagi^ 
tospliere." For example, the compression of 
the geomagnetic liekl by the solai wind plas- 
ma on the dayside ol the earth is associated 
with a laige-seale cm rent flowing across the 
geomagnetic held lines, called the Ghapman- 
Fenarn or magi ict opanse current. The mag- 
neiosplierir system includes large-scale cur- 
rents that flow in the "tail." “Uirkeland” cur- 
rents that flow along geomagnelic liekl lines 
into and away from the two auroral regions, 
the ring current that flows at high altitudes 
around the equator r,r the earth, and a com- 
plex system ol currents that llows completely 
within die layers of the ionosphere, the 
earth s ionized atmosphere, the intensities or 
these various currents reach millions of am- 
peres and are closely related to solar activity. 

A C. ha pi nan Conference on Magnet ospher- 
ic Currents was held at Use Tides Inn in lr- 
vington. Va., April a-H. l‘)83, for the pur- 
pose of bringing together scientists and stu- 
dents interested in devoir currents ill the 
earth's and other planets' magnetospheres. 
The knowledge in this area was reviewed ami 
remaining questions were identified. OverUU 
registrants from four continents participated 
ill formal present. iiimi:,, poster sessions, and 
informal discussions. Forty-two of die confer- 
ence papers were suhmiued, and ('ulluwmga 
peer review of each paper, 37 were accepted 
for publication in Litis vulimic. 

It was very appropriate to have this confer- 
ence as pan of the series named in honor of 
Sydney Chapman because he contributed sc 
much to otn understanding ol currents ill the 
earth s ionosphere. This volume includes his- 
torical articles describing some of Chapman's 
work, the contributions that Kristian Birke- 
laud and Han tics All'vdn made loan under- 
standing or magnet i jsplici ic currents, and re- 
I lections on the scientific interactions between 
these ihree grcai scientists. These articles are 
included with the hope dun some insight can 
be gained into the complex scientific and per- 
sonal processes involved in the development 
of an understanding of uur physical environ- 
ment. ft i«, hoped that the scientific articles 
included in this volume achieve the confer- 
ence goals ol consolidating and summarizing 
the present knowledge of mngnctosphcric 
currents and of stimulating new research ar- 
eas. if, am the Preface by A. Potcmin.i 

Contents 

Preface 
Early History 

Kristian Birkelantl: The Man and the Sci- 
entist. Alv Egelnnd 

Sydney Chapman and His Early Studies of 
Magnetic Disturbances. Masai, isa Sugiura 
1 lie Evolution of Arguments Regarding 
the Exmence or Field -Aligned Currents, 
A.J. Dealt, 

1 "induction to Magnetospheric Currents 
, Magnetospheric Currents; An Intro- 
duction, S.-I, Ahasofu 

Introduction to the Topology of Magneto- 
spheric Current Systems, IV. P. Olson 
Fundamentals of Current Description, IV 
tems M. Yasyliunas 
Surface Observations 
Estimation of Electric Fields and Currents 
iom Ground-Based Magnetometer 
uaia, >. Knmide and A. D. Richmond 
lectnc Fields and Currents Associated 
With Active Aurora. IV. Baumjohmn and 
n.J. Opgenoerth 

Polar Cap Current Systems. E. Friis-Chris- 
tensett 

Observations 

Relationships Between Field-Aligned Cur- 
rents. Electric Fields, and Particle Pre- 
cipitation as Observed by Dynamics Ex- 
plorer-g. J . Sughm i, T. lyemori, R. A. 

A .- C - Maynard, J, L. Burch, and 
J- D. Winnmgham 

A Study of Higli Latitude Current Systems 
During Qutei Geomagnetic Conditions 
Using Magsat Data. J. R. Burrows, T. J. 

Pi i ,i,ld Margaret D. Wilson 1 

“w S^ nu Durin * Nohh ^ 

Three-Dimensionai Birkehnd- Ionospheric 
r y ent Sysufm, Determined From Mag- 
S L J IV. Baumjohann.T. A. Po- 

tmra, and P. F. Byihrow ■ : 

r ' ‘ "rf-ni'p** ^ ^^^droral Birkejand Cur- 

• 5.?„wA rn Associa,ed With Uie North- 

• Component of the IMF, P. F. Byth- 
row. T. A, Potmr^ and L j: Zonek 


January 3 1, 198-i EoS 


Distant Space Observations 
Currents in Lhe Earth’s Mngnciciiail. L. A. 

Frank, C. 1’. Huang, ami T. £. Eastman 
Characteristics of the Ciuss- I ail Cm rein in 
liie Earth’s Magnctuiail, A. T. Lui 
Field-Aligned Currents Near the Magneto- 
sphere Boundary, EdwaidW. Hunts,],. 
Distribution of Aurora and Ionospheric 
Currents Observed Simultaneously on a 
Global Scale, /. D. (haven. Kainide. 

L. A. Frank, S.-I. Akasojn, and M. Sugiuia 
Ionospheric Effects 

Models nf Auroial-Zune O Hid uc lances, l‘a- 
trim H. Reijf 

Coordinated Ground anti Satellite Observa- 
tions of Conductivities. Lieciric Fields, 
and Field -Aligned Currents. K. M. Robin- 
son 

Theory and Moileis 

Magnetos pheric Dynamo Processes. David 
P. Stern 

Magnetospheric Topology of Fields anti 
Currents, Waller j. Heikkila 
A New Theory nf Sources of Uirkeland 
Currents. K. U. Cult 

Dielectric and Permeability Effects in Coili- 
sionless Plasmas. K. D. Cole 
Field- Aligned Current Sheets as Tangential 
and Rotational Discontinuities, G. Atkin- 
son 

Electrodynamics of Convection in the In- 
ner Magnetosphere, /f. M\ Sfmu and II. A. 
Wolf 

Coupling of Unkclniul Current Rings. (7. L. 

Sisrue and N. V. drunker 

Region One Birkeland Curie ms Connect- 
ing to Sunward Convening Flux Tubes. 
J. L. Ktirly, II. A. W»lj. and II. \Y. Sfmo 
Corrected Geomagnetic tax n din. ties lor 
Epoch 1‘JiW), fieurg (Instafsuin 
Iligh-Laiiiudc Field-Aligned Currents Pat- 
terns in Gnu i lection with Magnciosphci ic 
Structure. >'. I. Feldsteiu, H. G. Afonina, 
fl. A. Belov, A. E. Levitin, D. .S'. Fan murk, 
and V. Gaidnknr 
Plasma instabilities 

Electric Fields and Currents Observed by 
S3 -2 in the Vicinity ui Discrete Arcs. IV’iV- 
Ham J. Burke 

Association of Field- Aligned Currents With 


EOS 

Transactions, American Ceuphssicid Union 


The Weekly XnvsfHifM-i of Gfi‘fdivsr\ 

tor speed ws i m-Hiincni >>i tunn ilniiHm» send 
three cupies ol ihe <li,ul>le-s|Uieit iii.iiiuscripi to 
one of die cdhuTS nanied lx+>w hikI one mps m 
Alii'. 

Edilor-m-Chief: A. K bpilluus. jr.; Editors! 

Miirce) Atkcrni.m, M.u \ IV Amlcisuii, Peter M. 
Bell (News), hnitc Doc. I!. Sicw.iri (allinur 
{History), (Jlvde C. Ciuad. Arnold L. (irndon, 

Louis J. Lnnzcrniii. Kulicri A. Pliiiinvv: Manag- 
ing Editor: Grcga Forte; News Writer) Barbara 
T. Richm.ur, News Assistant: 'fmiv Kcirhliardi: 
Production Staff: J.inics M. Hcliblcthwaitc. Dhc 
S ung Rim, I'airieiH licliielln. l isa Lichtenstein. 
Cynthia T. McManigai. 

Officers of the Union 

James A. Van Allen. President; (.liarlcs L. 

Drake, Prcsidein-EIcci; Leslie H. Mciniith. 
General Secreiarv; Carl Kisslinger. Foreign Sec- 
retary; j. T tiro Wilson, I hi si President; A. F. 
Spilliniis. Jr.. Executive Director; Waldo E. 

Smiih. Execunvc Director Emcriuu. 

For advertising ittfniiaaliun. contact Robin F. Little, 
aihmiuiug rooidmaioi , at 202-462-6903 or toll free • 
ol 800-424-2488. Advertising must be informa- 
live and consistent with die scientific and educa- 
tional goals uf AGU and is subject lu approval 
by AGU. Advertisers and their agents assume li- 
abilin for all content of their advertisements 
and for any claims arising thereirnm ag3in« the 
publisher. Offers in advertisements are subject 
lo all laws and are vuitl where proiiibiicd. 

Copyright 193-1 bv the American Geophysical 
Union. Material in this issue may be photocop- 
ied by individual stieniisis for research or class- 
room vise. Permission is also granted lo use 
Short ip tuies and figures and tables For publica- 
tion hi sricnlilii bunks and journals. For permjs- 
sion for sms cither uses, comae l the AGU Publi- 
cations Office. 

Views expressed in this publication do noi nec- 
essarily reflect official positions of ihe American 
Geophysical Union unless expressly staled. 

Subscript ion price to members is included in an- 
inifll dues (58U per year). Information on insii- 
lutinnal subscripliutts is available uii request. 
Second-class postage paid at Washington. D. G., 
■nil at addiliunal mailing offices. Eos, Transac- 
tions, American Geophysical Union {ISSN 0096- 
3»4|) is published weekly by 

American Geophysical Union 
2U00 Florida Avenue, N.W. 
Washington. DC 20009 


Small-Scale An rural i'hcuumcuu, f.\ntliin 
Cut t,ll 

Tltrec- Dimensional Pmciiiuil Sirtic lure As- 
sixialfd Willi Birkeland Currents, l.m. 
Block 

The Rule of Cm reins in I’lasmu Redistribu- 
tion, G. Atkinson 

The Role ol Field-Aligned Current Fila- 
ments in Generating Morning Sector PI 


I Pulsations :ii Suli-Aiimral Latitudes. 
M.J. EngdnetivH, S.j. Sidling, !..]■ I'.ahiU, 
Ji.. and II. L. Arm dily 

Current Systems in Other Magnetospheres 
RdtaiioiiHlIv-Indiired Birkeland Current 
Systems. IP. Hill 

Dynamics ul Field -Aligner] Cnrreul Sources 
at Earth arid Jupiter. /). />. flnrhus/i 


AGU 

MEMBERS 

Does your library subscribe to 
the Geophysical Monograph 
Series? 



RATES PER LINE 

Posit torn Acai/ahb, Servicn, Supplies, Courses, 
and Announcements: firs] mseniuu Sii-Uli. ad- 
diiiuiiai imcniuiis S-l-VTA. 

Positions Wonted: lir&i insrriiun $2. HO. additiuii- 
a) i nie uii in* SI .Vi 

Student Opportunities: first inset lion free, addi- 
tional insertions S2.hu. 

TIi ere ate im disumnis or cuiiiiiiissiun* mi 
classilied ads. Am ivpc style iliai is mu publish- 
er's choice is charged at general .ids erasing 
rates. Hu, is published weekly un Tuesday. Ads 
must he recciied in u riling l»v Mumlas. I week 
prior in die date of pul die at inn. 

Replies in ails with liux numlici* should he 

addressed in llrj\ American Geophysical 

Union. 'Jfiuii Florida Avenue. N.W.. W.olniig- 
■un. IK ‘JIMKl. 

For unite iiifoiniaiion. call 202-462-6903 ur 
toil free 800-424-2188. 


POSITIONS AVAII.AIII.K 


Australian National University. I he Amii.di.ui 
Naiimial Uuhersits invites .iiiplii.iimns lur aminiiii- 
iiieiu t' ■ tin- [xml imt ul Pi isllUH'Ti >KAL F Kl .- 
UlW/RFSKARGH FFLIjOWiii lhe KFSFAKt.il 
StTlOOl. (IF LARI H SUVXt.FS. A ■■■•mU-r -f 
apiHiiniiiieius will lur made during 1 4 .w-|. | In- In-lifi 
in which iliese aupniiiiinciiis -ne ui.ule wdl Ik? Bunt- 
ed liv lhe ScIiik.'M n.ilu.iiiiiii id .ill .i|iplii.ui-iiis. 
whitli are invnctl in the t«dl.ncui|( areas— t.uili 
Pin sics (seiMiiologs and leiinn-iplu'ii •.), Fininni- 

mcnial Geoilirnnsm . Genii a dugs and Isutupe 

lieudu-iiiisirs. Gt-iplivsiL.il Fluid IKii.innis, h in- 
c I icnusi r v. Peir-iphssii s (iiilI. di t"i mat imi). 'I i.ice 
Flemeni tK-nhuniMis. Miner. dues, -uni iln-iu-ne- 
sis. S.il.irs III j- '.miUlh e s>idi un.ifilicalioiis and 
runu'isi' wnhin ilu i.mee. Hi M-auh I ellnw 
S2l3'l4-S^»7:0 i>a ; ISrsiilmimal 1 el low l nade 1 
(ai lived puinii $_H|h l-Sj.Mnn p a. I.iiin-m e\ 
c lunge i aies: SA I = SLNX'i A|Hk4Iiiiiuiii. iinU'ss 
otherwise «iaio|. mil In- Kesr.iuii Fflb-ss !,■■■ Ill-ills 
ii|i n* l luce seals with ihe jkiw-iImIiis ->l I'Mi'iiMoii In 
iiiJMTiHini <d file seats: I Will* mial Frlluss imi mal- 
ls iwn sears, wuh the possiliilits i sicnsMi 1 -- 
maximum n| lime seals I, ranis al* - pn -sided In 
sijrds travel in-l remns.il. jsm - i.nit •• s»nh limisiiiij. 
sii|K?raniiu.iiinii Hw k iii'visns n-»«-ne« llie right 
no: lo make an ap|a-iiiiiin.iii m in male an a|i|'--iiil- 
iiiciii bs imiiaiinii -il anv nine. Applis ants ma» oh- 
lain further [urii-.ulais hniii Tlie Begisirjr. Tin - 
AuMroiiaii Natiuiial L niversus. (i.l'U Bo' I ‘an 
berra. AiimijIu. inch wlmin .,|-]'!Kaiuiiis(Uise<-ii .' I 
MARCH l!«4. 

Planelary Geologist/ Brown University. reiiiiH- 
ir-ick Assisi. i hi in AtsuvMir l’mlessur |k«imi suii- 
Iiig Inlv I. IQS4. nr as soon as pasiWc i hrre.il ter l-» 
teach and cnnduci research in planetars gudugis 
processes nn Earth and oilier planets Research 
should be on understanding the physical processes 
(for example, impact cr.iicring. siikanism. irci"- 
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exciting ir;iiiaiii»ua1 period ami has ihret* nciv upvil- 
ings mi il.s niiiiraci Mall Inr elala nriemed space 
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limi and auahsis. and geiieuiinii ol conipnuic' in 
mliei* value -ai Ii led data sets Kevearc h iuii'ivsis ,ire 
encniii ageil .mil mas he jiiiisiied on a siiliMaunal 
pact- lime Lims A I'li.ll. i* prelc-rreil. all In High a 
Master's degree will lie inltsiilrud Inr snini- atrivi- 
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nism) respnusihlc fur ihe ongin planet, m sur- 

faces. Applicants must have Ph.f). in plane lolugy. 
Dcuplissics or geologv- Deadline for •ipidicaliuns is 
March I. 1'JM. Inieresie«l panics should send mu 
and names ofai Least ihrec perm ns nc maycuiuaci 
for recommendations m: M.J. Ruiherford. Chair- 
man. Department of Geological Sciences. Brown 
University. Providence. Rl I 02912. 
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cr. 
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entut/Resesrcn-Aiaociute Program at NASA Mar- 
shall Space night Cenler. Tlie Umvemiies Space 
Research Aisuraiion (USRA) invites applicants 
for 3 research position in its Vuit.n^^c'cnmL Rc- 
seartli-Assariate Program at NASA Marshall SpacL 
Flinhl Center. Huntsville, Alabama, in lhe Atmo- 
spheric Sciences Division of ihe Ss stems Dynamics 
Laboratory. The research will rqnsixi of theoretical 
studies, data analysis, and modeling of ihe earth s 
neutral amiosphere above 70 kni uTliiude in collabo- 
ration with NASA/ MS Ft: saeniisu. U Inlc we pariic- 
ijarly seek applications Trom recent gradiutci with 
die Ph.D. degree in atmnsjihenc science, ur a relat- 
ed diKiplinerconsideraiiou will also be given tu 
holders of the Masters degree «uh ap^pnate 
experience. The appointment will be for une year 
{renewable); salary u cuinpeuiive. 

Applicants should submii a comprehensive u-sji- 
me and names of three references to Hr- kUi- D.i- 
vls USRA. P-O. Box SllfRi. B' wider, GO HUSH*. 
KJSRA is 3 non-profiL consonium liciulutiariercil in 
Sumto’ Murfil. sponsored by NASA M 

Tlie Associaiion is ail Equal Opjainiinity/Aflirnia- 
tive Action Employ er. 
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Planetary Geologist.' Geophysicist: Jet Propulsion 
Laboratory. Earth & Space Sciences Division. The 
Flaneurs- and (kcasiogr-ipiiv SctIioii .iniinji.ius the 
availability of one nr two lull nine, stall vrtrnii'i if- 
Su-arch positions in the areas of pkinri-iT) geiiiugy 
and geophysics. The rank nf appuninieni is upirti. 
bu, appficants should l»e beyond the postdoctoral 
level wuh a demunsirJted record of exjicrlise and 
accfimplishments in independent research anil pub- 
lication. We welcome applicants with interest in 
structural jteokigv and geophysics as applied to Lhe 
study uF si nid-bods planets anrl natural sjiclliics 
with emphasis nu determining surface properties 
and processes on pLineurs objects using ground- 
base and spjcccrali remote sensing dai.i and apuh- 
cafale theoretical and e\ peri menu I lethniques. Ap- 
plEcanu should send letter outlining l licit experi- 
ence. professional goals, resume, and copies ul 

S ertincni publications in: Dr. William R. Warn, 
lanagcr, Plancndcigy and Oceaitugranhy Section. 

|ci Propulsion Laltoratniy. 4RH0 (uk Grove lime, 
Dept. L34. Mail Strip 24!i-l(ll. Pasadena. LA *JI HID. 
An equal ojiportimiiy employer ni'f. 


Space Plasma Theoretic la nTrinceton University. 
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ics under the su]i|iort ul tlie National Science Foun- 
dation. Iiiteraciitoi with tlie members nl the I ahe ►ra- 
te uv engaged in fusion planua phvsus is cticnur- 
ageil. Imciestrd t.mdiri.ius should send a resume 
and three loiters n| rciutimiend.iiicoi to* Dr. II. 
Okuii;i, i'Lisiu-i Plusics Lalsu.iturs. I'ritKCtoii Uni- 
vcrsiiy, Priiicemii. NJ iMO ii. 

Frinceicui L'iiiuimis is an snpi.il npjjnitiiniivAillii- 
nutisc aciinn rni|i!n)i*r. 
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Marine Researrh Assoclste III. Process. analyze 
and niierpret vatclliie derived ihs'lili-d IR data ul 
the Sarg.ivso Sea frutn the auLini|)i( .il 1 01 n si genes' 
Ui the Gulf S, leant. Prejute sficiuilU nuiiiisii ijit* 

1,11 the results cmiilusiring ilic near surf.we ntc.Mi- 
Male itrnuinics ami uiriMM inier.it lit m. I’li.l). m 
Physical tlicaii4igr.i|»hv and rhiK-rience in compuii r 
pinurjinniing. .Submit irtiimelis Murilt 1. IWR' 4. t«»: 
IVter Cnniillon, Marine Koivitcn AssiM.ite 111 I’usi- 


«uian| C or associate research sdenibls ate available In |J(1|1 _ Ltnivirvilv'nr Klimlr Nam I, , P-O Box IkiT, 

the Department of Physics jt Ami runoiiiy * Kitigsu in . Rhode I .stand b'JHSl -Ml * . 

ve.s tv of Iowa for qualified candidates wuh a Ph D. All jHirmalire j..||i»n'eqn.ll np|m.l,n,iiy einpltivcr 

d e «re and experience in »|Htce ontt;.r an- ||l(f 

roul oliysks. Present research in s|xue |iusina 

physics emphasises iinalyils and g. Applied Gcophy sIca'BowlIng Green Slate Uni v era L- 

ohservauons of tnaj^C JispherK nl.isn H PP l hc |, ri J, 11 t llicm , .1 1 ir.dugy It is He* a] i|>l u 4- 

Hrunteniniicin too lwa.nl [SSn'HS „r |„- uons lot a tenure 11.11 k. asusMi.i p„.feiM,r Ihsuiiihi 

the IMP and ISLE Moddm u 1 he . Unite i ^ ^ {;o ]h .„„ Seplwultcr 1 \*M 1 . 

wa's global intawng iiuirttmc tgwn m Jf rh .ll. requircd l lie sturevsful « .tiitliddie will l«- «■ 

cranTynamiijTx^rcr 1 th W h Muuks pciteiL to drycljiu a reseaicl. unwra,i, in Htnie .,*■ 

live data base of aiiroral imaR pKnuimelric P«t of Applied Gcnphyms .1 

^ areas 1,1 rc - KJfcn^i Gcu 

search IndiKliug jhv .SinpheriH.* Th^ncjiliiiiieni has ckvc 

sphere and chc Jj^V. 1 .^! and descrilte aridiliun. im 1 faculty Irum ili 

oame. The hw« sltwM hI ^ ^ “ t . x . pjnkipatc it, «n>i rb »| ih^ic* 
art as of hh ur her .; Ml : on , [ n jp.ue Rcouhvsical insiru mentation, 

perimcntnl or throreitr alinvciiig _ F jn( j graph .siatiun ami ruck nicch 

plasma physics andtar aurora 1 . 'ij ,- u ,,,jj. Inceresled persons shuutil 
Dosition will be determined by the apphcaui s qna» - " . l>irilia j 


program in Mime .is- 
■ml cc.se h « nurse* in 


Cover. Schematic drawing of earth s ownc The ' ,® Ue whi( h ran sitppun ex 

magnetic field showing us configuration artas o ^ lbcotel |T a | Invoiiwuons in spire 
under the influence of llie flow of sd»r pfasma physics and/or auroral im> s “ ,^.‘ , 

wind plasma. Illustration Trom a new Son will be detcrmmrd by the appheauts qtul 

AGU berok. Magnetospheric Currents, edited n^i-' anTthe names of three iicrson* know 

by Thomas A. Potemra and based 011 p»- cdgeable of applicant's cxpcrieiicc sIumH b« Tos- 

pers presented at the April 1083 AGU lo: 

Chapman Conference on Mngneiosphehc ^tronomy, Uniiersuv 

Cutrenis. For a description and table TFic Universiiy of Iowa is an ulfinnalne ictu.ii/ 

contents of tlie book, see p. 3+. ^ pq ua l opportunity employer. 


ucuphysic*. Exploration Gcuphysics anil in lire ur 

^The^nciwiiiiieni has ckvctt fit III in ic fatuity. In 
aridiliun. iwn faculty from die Physic* Department 
participate in out Rcqiliysics pnigrnui. C unipjcte 
eeouhvsiciil iiiMruracnuunn, mduilinR— J scismin 
graph .siatiun ami ruck met hauls* lab, is available. 
Interested persons shuutil send resume, stain neni 


of research inleresu. official transcripis, and three and tlie names of ai least 3 relercmc* wiUtnR lu 
fcuers uf refer erne in: Charies M. Lffiasch. Chair- commrnt cm your quaUlicalmiis and |»rnmi»f bv 
man, St-dTcIt Committer. Ur parknir m ;rf (kid. igs . Apnl K 108-1 to I>r . Albert \ . L-at, .i/l. Lhairitun, 

Rmriina c.rra-n Smtr Unhcrsiiv. lliHv tug Green. Search (aniiniitiee. DcuJilrnciil nf Gcwngv. ^ . 


Bowling Green Stoic Unhcrsiiy. Bui* ling Green. 
OFI-LH03. , , 

The closing date is Minch 15. l‘.W4 
BGSU is an nyual nppurtunlly /aflirmaiivc action 
employer. 


vc.ii i’ll pt'igl.itii ill tiuriiu- ii'."l"K' .inri *mNi 1 *"- 
Inja:* V'ltfi t'ltipll.isi* "li jMlc'wi-.inngt.i|iLi' .oi-i J*.i - 
ki>iliinai"l"rii Vii'l ri'Miiiu .iii'l n.iiiK*n1 dim- 
tel uii 'ti' c» hi kin il I ”» I'isy )■> 

I.. Kfiss I U-.itli. IK-. 111 . * -'lk-Rf *■! t )i ' iii"gr.i|)hv 
Ori-Rnii Si.ur 1. iiivi .1 *itv. t "ivalli*. r>ti'g"ti 't”3’tl 
U.S A. 

ClreRoii Sian- UuiveiMtv n an A tin 1 u .11 iv.- Act tun 
Equal 0 111 a, 1 1 11 111 tv Fanplosc-t atiri C"iiii'lKS_v*iili 
SeLli'.in M>4 ol the Kc-h.diililJii"n Act nl 

Chief. National Geodetic Survey Division. I he 
Nation. tl Ocrami and Atiiiovplii-nr Admiiiuir.iU'm 
(N*).AA» announces Senior Executive Servue \ . 1 - 
canev. for f.liirl. Naiimial Gmdetii Survey _ Hi visit m. 
National Ocean Service. Locaiinn in Rncksilk. 
Murvl.ind. Du ties include providing sckiiIiIiC and 
techhital iii.inaacmnit ol a Luge and Rtogiaphicdlh 
dispersed (liciudu organiratiun ilnlh'iicu to rite de- 
velopment, ini prove mt til -mil maintenance ol the 
National I'-eiyiriic Reference Sv sit-in. l lie p.ii rate 
for iliis SES position v*iU Ik commensurate wuh 
backer, Hind and cxjienencc I actual pay rate in he 
dciermined). Applv u» NOAA'NtiS. tililri Executive 
Boulevard, Rockville. Marvland 9UK5S. ATTN: 
PERI5:LT. Standard Form 17 IN must Ik received 
bv 2/.VX1 to be enusidered. 

Equal OppOTluntlv Em|ilou-r. 

Clay Mineralory/UnlveTsity of Illinois at llrbana- 
Champaign, ilie llepai tiuc-iii of ti eulogy ins tics 
applicant* fora tcmire-lrack laLuliy position in clay 
mineralogy. \Ve are scc-kiiiR candidate* whn have 
dearly deniQiwir.iiiil llie unieuiioJ in fit- outstanding 
researcher* in the general areas of liiincraliigy, ctvs- 
lalluar.inliv and tltcmi'irv nt tins minerals, in lit? 
iirigln, diagi'iiesis. and ineiainmphisni nf argilla- 
emu* sediments and sflitne fnime re watch will 
conipkiuent u»r existing programs iti the twujifi'tO 
and iliauenrsis ul sctliniriils. i xpeiitucniaL uiidM-s id 
itinipauinn and id kilii'lic* ol burial slugem-si*. I«.'- 
imv iur triT1.iv niiiiciaU liming def 111111 . 111011 . pt-trn- - 
leuiii genlogs, and *l.iii!v isirtoiM' gv-KhcmiiUy. In 

Mldiiiun in tlie devf|n|iiiient ol a strong teicaich 
program, the suicr**ful 1 .mdidate is expo led li» 
particijiaic in jll .isjidiv of leacliing ami advising at 
the graduate ami uiidcigudiuie levels 
The Department ui < '-citings limisc* ,1 variety id 
fiiiiliues inr (lay niitieialiigv rvsran li. im hiding x- 
ra> diifiauhiii and IIikucm rtue itnilv. an alnimc am 
sorpiioit vjirelroplioiiiUH'U'i. two N'Mk qireiirtin- 
eici*. an isiiuipe-i.i’in u,.uv spei troim-ti'r. and cIpc- 
uon mil lupinlx'i Nn me mu* ullter aii.dstkal M'n- 
kes .tie -tvaiLihk- on rampiiv. panic iilai ly at the Ma- 
terials Kevr.mli l^boramiy wlivie lliere is equip- 
mrni Tor Angei elertriui »|niir,nnciiy. x-tav |ihino- 
elec in, 11 *jv«irniiu'ttv. u amiing eiciiron 
mkrnsenpy. iransinresiiin ckclriiii mkroWHpv. and 
k>n lnkniiirubc Mitdk*. - 

'lliii position i* avaikible it nmcdi airly- I’liD- is re- 
uuiieit. Rank and sulsrv will l« tom wkiim, rate wiili 
experience apd qualilicalioil*- Fur equal tonsider* 
aiiun. jil caw submit a letter of applUaliuii dial Irw 
dudes a uatenicni □( citirent ami Intuit- teuarcii 
interests as well us 11 1 uimulinn vime. biltliography 
and tlie name.* of at least 3 tele rentes willing tu 
comm mi im ,n,ir quaklicalions and promise bv 
April I. MW ta Dr. Albeit V. C'-anuri, Chairman, 
Search t knnniitiee. Dcpai line til of Geotngv. 2-15 . 
Natural Huiun UUilding. HMD W. t'.iren Sltret. 
Urbana. 1 1 , fil' 80 1 . Phone: 2 1 7 /:vH;l- 3 Ui is. 

Tlie University nf Illinois is an equal-uppuri unity' 
alhrin-niveauinn eniplnyer. 
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HANFORD 


Hanford Operations in Washington 


Managed by Rockwell Internallonal, Hanford Operations 
is a key participant in the National Waste Terminal Storage 
Program. We are currently investigating the feasibility of form- 
ing a nuclear waste repository within basalt flows underlying 
the Hanford Reservation in Southeast Washington. Each of 
the following positions involves t he planning, direction and 
integration of geochemical and/or research activities neces- 
sary to the development of this feasibility assessment. In ad- 
dition to an M.S. or Ph.D. degree, you'll need the motivation 
and hands-on experience essential to the completion of this 
vital project. 


Geochemist/Materials Scientist 

Explores the ejects of waste emplacement on the repository 
geologic system and the interaction of engineered barrier 
materials under hydrothermal conditions expected for a basalt- 
constructed repository. Requires a solid background in 
petrologic equilibria and/or aqueous geochemistry. Exper- 
ience in experimental hydrothermal materials testing desired. 


Geochemist 

Investigates Iho solubility/sorption behavior or radionuclides 
under the physicochemical conditions expected for a basalt- 
cons true led repository. Requires a solid background In aque- 
ous goochomistry and/or physical chemistry. Experience in 
environmental radiocliomistry desired. 


Geochemist 

Studios the amblonl geochemical environment expected for 
a hasafi-consirucled repository and the long-term behavior 
or engineered barrier materials in that environment. Geochem- 
istry/physrcal chemistry background required. Knowledge of 
clays/clay minerology and/or geochemical process modeling 
it; dosirablo 


Chemist/Materials Scientist 

Analyzes tho effects of radiation on the repository physico- 
chemical environment and on engineered barrier materials 
performance Requires a solid background in physics, chem- 
istry or materials science. Knowledge of radlolysis ot aqueous 
systems desired. 

When you bring your expertise to Rockwell international 
yuu ll receive an outstanding compensation and benefits 
package including company-paid medical, dental and life 
insurance, relocation assistance, plus generous savings and 
retirement plans Please forward your resume in confidence to: 

5 a E - f " h “® < 0 «P'- B20E01-31), Rockwell International. 
Hanford Operations. P.O. Box BOO, Richland, WA 99352 

flSqu red PP ° r!Unltyr Employer M/F - u s - Citizenship 




Rockwell International 


where science gets down to business 
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Center for Ocean-Land-Atmosphere Interadlonsi 
Department of Meteorology, University of Mary- 
land, College-Park, MD The Department of Me- 


teorolcigv ai ihe University n( Man'laiul lias csiali- 
I illicit a center (o study the interactions of (ice.iii. 
aimosplice. and land lirucessei and llieir impact un 
dimaic variability. hikI in particular to study the 
feasibility of dynamical prediction of .shon-lcnn cli- 
mate (liiciitaiinns. Applications are invited from 


quaJilii'd scientisu in [uin llio ccnier at us inception. 
The center lias the following openings: 

I. Asiistmil or Associate Professor: One tenure track 
noiilinn for Ocean Modelling. The applicant should 
have good knowledge of oceanic and atmosphere 


dynamics, should also have the ability to develop 
ocean models and tarry out research on vatiability 


University of Oklalioma/Eleclronics Instrument, 
lion Specialist. | lu- Si | IIHI | „| ( irolup a n d(£ 
pl.yws 1., auqitiiig 4|ijt|H4liiim lor ., Inll-iin 1c KJk 
l ,ls, J imipi ilar uni Sjut i;ilisi . Pim,ip a | tcSD ^‘ 
siliiluii-s will imli ide 111.unk-11.1n1 v, ralihi.iiiiin a |S 
user instruction fur :i new. 

KigaLu XRD-XRI- AiaintnuJfB re 

|«ui nr chtlniiui i.iiii]iiHieius ui or her |,i|, ruciliue* 
in the Siliiml. Ailditinn.il i.piinri unities could n, 
Untie im-uheineiit in Hu- Uniwrsiiv's elec non ml 
irmiopy lab (SUM amlTKMl. and the development 
of a \ an dc r.inaM'INt anafyncal sj stent in tul- 
lain *r.i 1111 11 with O.U. physiiisis. Applkams should 
have a H.S. in l.ciilngs-. Chemistry, or Fleet rical En- 
(Hiieerimr nr in - .1 ■ 1 


and predictability of short term climate using cou- 
pled ocean-atmosphere models. 


. -- ---r.. ■ - — •■iiwicai en- 

giiiecring or ei|uiralcm m expci icitcc; salary is tom 
inensurale with <|iuililkaihms. Sentl ciirriuiluin vi- 


2. Assistant or Associate Professor: One tenure track 
poiilinn fur Atmospheric Predictability. Tite applicant 


should have good knowledge of atmospheric 
dynamics and should have demonstrated Ills ability 
10 carry out outstanding researdi on Geophysical 
Fluid Dynamics. Contributions to the study of amiu- 


10 carry out outstanding research on Geophysical 
Fluid Dynamics. Contributions to the study of atmo- 
spheric prcdiclabihiy cither using simple models or 
complex GGMS, would he considered desirable. 


. , j. ............ vt.iiiiiiium w- 

tac and names and addi esses oi three professional 
references to: 

Ur. David biiidun 
Schuo] uf Geology Jb Gcojiliysks 
University of Oklahoma 

Norman, a 7.1019 

Headline Tor applications is March If., |<J(q 
The University uf Oklahoma is an nllirinalivcac- 
linii/equal opiMjruniiiv emphiyx-r. 


3. Research Scientist: One non-tenure faculty posi- 
tion 10 be supponed fully by the grant funds. The 
applicant should have demonstrated excellent 
knowledge or atmospheric dynamics and general 
drulaiion of the atmosphere. Familiarity with the at- 
mospheric GCMs is desirable but not essential. 

■1. Assistant Research Scientist: One non-tenure fac- 


ulty posi lion to be supported fully by the grant 
funds. The applicant should have demonstrated cx- 


desi table. 

5. Research Associate: One position for one year 
with possjhility of extension for the second year. 


University or lowu/Facully Positions. The tv. 
p,irimcm ui Physics and Astronomy aiiticiiKiin two 
openings for ictuirc-lrack assistant pTf.rcssors or vs- 
■ting facility at any level in August 198-1. In cxceo- 
Uiinal cases a term or tenured apiKiimment at the 
associate in ufcssnr nr professor level will be consid- 
ered. Preference for one iKisitiou will be given tom 
cxpcrimcniilui in iuieriiicdinic or high energy 
physics. Gurrent rescaich imerests in the depart- 
ment arc- radio .ind optical asliuiuum- and the r 0 |- 
lowmg spec lull ics in .physics: atomic, condensed mai- 
ler. elementary particle, laser, unclear, plasma, and 
spate physics, kirully duties include undergraduate 
and graduate toothing, guidance of icscarch sttt- 

ilPMl.R arm liprtimn fos.i'irrl. 1..I .... I 


The applicant should be a recent Pli.D. with interest 
in studying the dynamics of quasi-staiionary atmo- 
spheric anomalies either by analysis of observed 
data or by analysis of mudcl simulations. 

6. Faculty Research Assistants: Three positions (two 
modelling and one for data analysis). The upidicants 
siuniJd have at feast M.S. in Meteorology and dem- 
onstrated llieir ability to work with large models 
and high sgiecti computers. They should also have 
good understanding «f synoptic and dynamic mc- 
icorolugy, and familiarity with modem techniques 
of processing large volumes ui data. 

Tellers uf application should be sent to: 

J. Shukla. Chairman 
Sea rill Committee 


7 " : mi lescarcn stu- 

dems and persunni research. Inlcreslcd itcrsons 
should submit a resume and h staleincnt »r research 
mtcrcsis and arrange fur tlitcc letters or rcioinmcij- 
dation to be sent to Search Committee, Department 

lisa , L ? hy 1 TA 529.[2 nn,nV ' ‘ “ UnUe ™y of lotra. 

1 he University of Iowa is an equal onnorumitv/ 
ami inativc actiun einpl.ivcr. 


ncpartmcni of Meteorology 
University of Maryland 
College Hark, MD 207-12 
Applications should include a curriculum vitae 


anil names of three references. Applications re- 
ceived in.' fore March 15, 198-1 will receive full con- 
sideration. 


I lie Univcrsili uf Maryland ndiscrihcs to a policy 
i H equal cuiicaiumal .Hid ciuplnyineiil opnununitv. 

I hc l nivi-isilv of Maryland, muter Title IX of the 
Fdiicaiviii Amendment ol 1972. does not disc ri mi- 
Male mi tin- hash uf sex in admission, iieaiiiieiu of 
si udciii, or ciiipliiyiiii-iil. 


Geophyslcs/Orcgon Slate Unis-ersily. Applica- 
tions ,i re invilcinor a 12-inonlli. tenure track imsi- 
liuu Iit jii Assisi.mii in- Associate Frulessor of licu- 


Mlddlebury College/Sedimentary Geologist. The 
Depurmicnt of Geology- seeks a person with skills in 
sedimentary petrology, sedi me otology, amJ/or stra- 
a lcnlire irack position. Appoinlmcni 
moJ*! 31 1 ,c c , n . lr ' * cvc * an, ‘ "ill begin September 
1984. Letter of intenl, resume, transcripts, and 
names ol three tcferccs should be sent, before 
March 1, l!IH4, to Brewster Baldwin. Chait man, Dc- 

C an mcm uf Ck’Cilogv, Nfiildlcburv CuIIcrc, 
Itddlelnirv, VT Un?53. B 

We are seeking an individual svhn is siiouglv re- 
search -oriemed and whuian coinplemcni llic'citr- 
rcni pet rolugy-iciti mica interests ot the department, 
ihe undergraduate program stresses held work and 
rcseanh. lltc ciirriiiihini is llexililc and will be 
made compatible with the successful candidate’s in- 
tcresis. Tlic dcpaiimciu h.u a lulls autniiLiied elec- 
tron mn rupinbv. Hit XKl-'-XRD lalioi.iturv. and a 
VC \ S r t ii ,r i y, “ lir . S ,,,, l -. ,Ike f-hamplaiu. 
pi r v* ** ,,,IV ' s !,n c 'l l,:i ' opixiriimitv cm- 


- _ _ . a IUIIBUI ill Ul-IJ- 

|m\ SICS ill the (aillegc ol Oii-aiiugraphy to eoniplc- 
nient Ihe present eight member Geophysics I acuity. 
I lie applicant must have a 1'li.D. ni eoiiiv.ilriii 


— , Vkuuiiyms lamil 

I lie .qiplicani must have a lli.D. ni equivalent, a 
demonstrated ability to conduct indcpcndeni re- 
search hi i ltw.rciic.il or observational geophysics 

.lllll l« f.lll .M. I I!.... A iP . T . 


• ... wu.iM.uuu.IU. gluui'VSICS, 

anil ni iiliiaiii research funding. Applicants will be 
rimiulercd in m»si areas of solid eaiih geophysiis 
Uuiics imlude teaching graduate courses in geo- 
physics. supervising graduate students, and develop- 
llltr a nnuirum a. I r I I ■ . *. 


* I - aimiutU, H||U fl^UUD- 

U, X j Program ol erant-fundcd research. Interested 
candidates should suhniit a resume, names of three 
rclcreiiics. and a brier statement of research plans 
b March 1, IWI, to: (*,. Russ Heath, Dean. College 
iis 3J6| Orc « on S,a,e University. Corval- 

Orcgon State University, an alFirmaiive action/ 


. n - — Ull biiii uuiLK^ dkUUIl/ 

mawmuHvwriam-. complies with section 
a-lt, ol the Kcliabiliintion Ait of 1973. 


,T. ,i.„ i i » f\F ,” ■'icwniisutnginccr to work 
i- u -r ,,f '. cr >.Lnng Baseline Inter rerumetrv 
I' Lull- The Siicuiisi/Lngiiieer would assist in the 
development of new .VLB I data acquisition elcilron- 
us as welt as assist with the processing and analysis 

•UT SSf" ,!,r , lhe NASA Crustal Dynamics 
Fm|cu. I he appjiram should have a [»h.D. or iis 
equivalent ill radio astronomy or related Held. Sonic 
engineering knowledge anil experience with elec- 
tronics is needed aniT.i knowledge of computer and 
niiirouroccssor iiriwr.i>,n.-.nn i J ,uul 


Faculty I'osiHona/Univcrally of Colorado. 1 lie 
IhysiiH pejian incut ulTlic Uuivi-isjiy of (>>ti<radu.n 
IJenvcr is recruiting lor two iciiuri-ii.Kk lamliv po- 
silinns in hi-gin in ihc Fall -SeniOxler, I'.W-I The 
k-aclimg .issigiiiiieni is amicipaicd lu Ixr iwu unuscs 
per scmcsiei . unhiding invokenieni in Hie imder- 
gniilii.iii- Inburainiv pmgr.ini. A u-Liml of schularlv 
public an. ms iii ii-leii-ed pimn.iK and a major role in 
our program development will he required foi ;ul- 
vanccmeiu. 

A siiccussfnl latiiliihue will l>e cx pencil to provide 
high quality teaching over a Inoad i.muc id ini'lcr- 
gradunli- pliysks ionises to studenis who are highly 
motivated, and, because of our iiiHmii cnvironiiicni. 
sninewiiai older than Hie average college .student. Ill 
auilmuii, iiui depaitnii-ni is developing a lescarch 
P, r "/< rn 'V ' ,l «TJ*nt graduate insiruniiiii primarily 
hi the M.A. and MJj. degree level. We are luuking 
lor plivsictsis with rcscmcli competence in one ot 
Inc fol]< living areas: gL-ophvsiis, L-nviroiimciiial sci- 
ence, applied sol, ir cnerj|y. or non-linear phenome- 
na. Appliinnis shunhl he williuu to play a major role 
iii the dcvcluimiciil of a strong physics dei wit mein 
supportive uf rebited disi iplincs such as ihcmistry, 
mmneuialics, engineering, and geology. 

U you would like to apply to join mir family, 
please see then we receive a letter of application, a 
current lesunic, and tliice tellers of rcromineuda- 


iMiumuiRc oi comnuicr ;e 

niicruproccssor programming would be an asset. 

I 'lease wnte, cm losing resmnes to: 

. J.T. Karaku 


Assisi.niL tu the Director 
Hassiack Obsenatorv 
Wcsifoid. MA 01886. 

enipiuicV. 14 :m ^ 0 Pl ltjrMinil > 7 anirni ; ,iii-c action 


“J*- Appl'raimiis mi„i t w iHistmarkctl lielore 23 
fttartb, 1981. Flease note ili.it you me rcsimmilitc 
lor liiiviug the letters of rccniniiicmlaiioii sent to ut. 
Iicase send appliLmions nr inquiries to: 

Martin M. Maliempo 

Depart mem uf Phy sics 

Division or Natural mid l , hysi..al Sciences 

i i'JW*) ° f M Denver 

HOO Faurieciiili .Street 
Denver. Colorado 81)202 

Tlic Universiiy of Coiurndu is an eiiual opiJOrtu- 
nity nlTirniaiive action employer. 
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INTERNATIONAL SYMPOSIUM ON 
OBSERVATION OF THE 
CONTINENTAL CRUST 
THROUGH DRILLING 


Sponaorad by: Conllnenlal Sclenllllc Drilling Commlltee 

Dri|lln S - <■ '"'"-Union 

Supported by: ' 

2 0 S, ® tss Ge °loglcal Survey 

e „ . • Jne Nailonal Science Foundation 

aupport^qr Bludent'^ndees^av^lab^^ Pap9r8 by invilatlon on| y ; l,mits d travel 

. R Cs» 

ll. Thermal Regimes 
IV. In-SItu Drill Hole Measurements 
V- Geochemistry, Patrology and Mineral Resources 
VM ^S 0 R«,S rllt | n9 a ^ L °e9 in 0 T ®chnQlog^ . '' 

Forll^&^^ e f^^; : . . 

■ • : Margaret Swan ' .! 

Lamont-Doherty Geological Obaervalory 
Palisades, Ney/York 10920 

'-■V ^.9i4-Me-aod::™v;- ...- a ;+ ,‘! 


Tarrytown Hilton Hotel 
Tarrytown, New York 
May 20-25, 1984 
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University of Georgia/! 2 -month tenure-track facul- 
ty appointment In Ine School of Forest Resources. 

S ualifica lions: Ph.D in hydrolngy or furcsl hy- 
rjgy with aL least one degree in forest resources. 
Background should include forest resouicc mnimge- 
ment and qiutnLiiaiive sciences. Responsibilities: 
Teach under grad uait and graduate level courses in 
forest hydrology- and watershed management. De- 
velop a research program in an appropriate area of 
forest hydrology. Rank: Assistant or Associate Pro- 
fessor, commensurate with qualifications. Salary: 
Commensurate with training and experience. Posi- 
tion available: July, 1984. Applications: All applica- 
tions must be postmarked no later than l February 
1984. Submit resume, transcripts, and names of at 
least three references to: 

Klaus Steinbeck, Chairman 
Hydrologist Search Committee 
School of Forest Resources 
University of Georgia 
Alliens, GA 30602 
Telephone 404-542- 1 376 
The University of Georgia is an Equal Opportuni- 
Ly/AQirmauvc Action Institution. 

Oceuography/FSU. Assistant Professor in Ma- 
rine Chemistry or Biogcocheinisiry, Chemical Sed- 
imcniology or Atmospheric Gcocheinisu y. Applica- 
tions Imued for position starting with 1984-83 aca- 
demic year. Contact by 1 March 1984: Chemical 
Oceanography Search Coiniiiiiiec, Department of 
Oceanography, Florida State University, Tallahas- 
see. FL 32306, Telephone: 904-644-6705. 

We arc an equal opportunity employer. 

Research Position/Department of Oceanography, 
University of British Columbia. Recent rli.l). 
with experience in statistical methods and geophysi- 
cal fluid dynamics sought in participate in me analy- 
sis and interpretation uf data from an ;ti ray nf 
cydetondcs (profiling current meter, CTD systems) 
and current meters in the Strait of Gctirgin. The 
candidate should also have the iiuiL-iiiiiil nf mudd- 
ling the observations in terms ol the non -lineal low 
frequency motion of" a stratified fluid of variable 
depth. Tlie position is available .u of 1 Novemhi-i. 
1984, for a dural inn of one year and may In- re- 
newed for a second year; it will he filled at postdoc- 


toral tm $20,700) ■ >r research associate (up to ra 
$27,1)00) level according in ihc candidate's is pel i- 
Clice. in accordance with CAiiunlian iiiiiiiigrati'.ii re- 
quirements, priority will lie given k> Canadian citi- 
zens and permanent residents id Canada. Resumes 
and three letters ol reference should lie sent I July 
198-1 to Dr. S. Pond, Dept, nf tkeunngi.iuhv. o27u 
University Blvtl.. Vancouver. U.C., i'auaila ViH' 


nis. earth s aunrnplien-s. Uu- iim-rstellar iiiciliinn. 
and the aiiusnpliere and ii>ii.>splim- of Venus. Au- 
phc.nns shim, l late a strung background m iln-.iry 
and data analysis. Physicisii and am mi rimers are 
encuiir.iged lu apply. Curriculum Vitae. liiMi>jgr:i- 

f hv and three lrum of refeii-ncr should lx- sent liv 

lanh I. I98 | in Ur. a. L. Broarlloni, Ijiii.it ami 
I'Jonetarv L ulinratnrv. University uf Arizona, 1625 
E. Ajn Was. Tin.vin, Arizona 85713 
1 he University of Arizona is an Equal Opportuni- 
ty Employer. 

STUDENT OPPORTUNITIES 

Summer Assists nlships/National Astronomy and 
Ionosphere Center. NAIC will In- conducting a 
Sumntei Student Program at the Arecihn Observa- 
tory in Piicrin Ritu. Areas on intercsl are Atnm- 
snhcric Science, Planetary Radar Aslrunomt, Riidin 
Astronomy. Electronics and CnmpiiLer Science. The 
asiuianishqis arc normally for ten weeks with the 
Marling dale being flexible. Graduate students and 
undergraduates who have completed at least three 
yean of undergraduate training as of next summer 
are eligible. Travel costs in and from Puerto Rico 
will be paid by NAIC. Application forms, which 
must be submitted by February I, 1984. arc avail- 
able from the Oflice of the Director, NAIC, Space 
Sciences Building, Cornell University, Ithaca, New 
York 14853. 

Cornell University is an equal upprirtuniiy/aHir- 
mative action employer. 

Opportunity for Graduate Study In [gnraui Petrol- 
ogy/lsotopc Geochemistry— Southern Methodist 
University. The Depart men t of Gciilugu-il-Stic-iii cs 
at Southern Mcihudist University in Dall.is.'lcxjs 
seeks outstanding individuals interested in a Mill 
program in igneous petrology and/or ismopc geo- 
chemistry. The successful applicant should have a 
strong background in geology, chemistry, and math- 
ematics and an imci cm in infcanir pn Kisses. Re- 
search will involve participation in a lu-id ..rienieil 
pciiulijgii.il, geochemical, and ii.iiuiiii- simiy of fane 
(enuzmc vnlnmism in ihe Chik-au Amirs. I ui I ui • 
iher details and appliiniiuiis pli-jsi- (iim.in i-iilit i: 
Dr. R. s. Ilanin.il (214) IP.i2-:)»7:> 
nr 

111. M. A. Diiiig.in (214) IF.I2-27.YJ 
Di-jhiiliiiem nf Ccii!i>gii.ii Si Kin is 
Siniihern Mi-ilin.lisi I'nivrisiis 
Dallas, li-x.is 7 r »27 r i. 

SERVICES. SUPPLIES, COURSES, 

AND ANNOUNCEMF.N1S 



Postdoctoral Asiociaic/Meteorite Studies. I he 
Harvanl-Siniihsmiiaii tlemer lor Ami<i|>Iivsus Ii.is .i 
uosiilnnoral iqieiiiiig h*r .1 well qn.ililti-d in nil 
Ph.D. who warns m advance mu iindci standing of 
the nrigili nf plau.-is bv L.irrving ■ ml jh-Ii 
. studies of uieieoriies. The am v-nil menl is l"i oiic 
year (renewal ilc lm a w-tmid veai), fa-ginmiiy. Au- 
gust 1. [-Vtmili.iriii wiih anioriiaictl mil inpi..l>t- anal- 
ysis is essential; sunn- pievi.ms cxikimih- i« • kimik*- 
clii'inistrv is dcsir.ildc I'k-ase win l inquiries n, Di. 
John A. \Voifet. Smiiluonuiii AMn<i>hvM>.il Ohsciv.i- 
loty, 60 Garden Si., Car ill nidge. NlA. 

The .Sniiihsniiiaii AsinqilivMi.il CHiseivatnrv is .iti 
cquaJ opporiiiniic empluvvi 

Hydrologist. Cjiiiic n« the I'jcilw N'iiiIikc-m! Onc- 
ol the leading LuiiqMiiys in Inxic. Iia/arduns and 
cnicrgciiev Lle.in-up needs vou Join a nrogressive. 
esiabfisherl firm, new pusitHui, ■ 41 islanding oppuim- 
nity. Detciminc how m cleau-up haz.irdnus waste 
sites and spills. Determine miIhiii face ami surface 
hoier muvL-i neiii .Siqurvue tleaii-up. Min. live-year 
cxpericiicc. degree in hydrology ol geuliydrolngv 
and familiar with modelling. Oimpany \rill relocaio. 
Fur specifics contact: DiLk numiahoc. 5U3-242-23Ul» 
or wnte Murphy, Syumnds, & Stuwell, Professional 
Rccruiiimr Agemv.TDHl S.W. 5th Avenue, Port- 
land. UR 972lH. ' 

All Tecs employer paid. 

University of ArizonB/Posldoctoral Research Posi- 
tion in Planetary Atmospheres. Applications arc 
invited for pnsiuucloral research positions at die 
Lunar and Planetary Laborainry, University of Ari- 
zona, in Tucson. Arizcma. The iwo ]msiiiuiii will in- 
volve researcli in planetary physics and analysis of 
UV data from the Voyager mission. Research op- 
ponuniiics lor these nusiliuns include tlic hound 
and extended aimus|iiicrcs and ionospheres of the 
Riant planets and I heir satellites, the to plasma tu- 


THE ARCTIC SCIENCE PRIZE 

The North Slope Borough is pleasod 
to announce the establishment of 
The Arctic Science Prize. Tho Prize 
($10,000) Is to be given todlstlnguIihBd 
scientists who have mado significant 
contributions to men's u ncJaretanding 
of natural processes In the Arctic. Tho 
purpoBm of the Prize ore; to serve as 
recognition of tho recipient's contribu- 
tions, to further stimulate excellence In 
arctic science, and to focus attention 
upon tho Arctic and lu unlquo prob- 
lems. An 1 1 member Csnd idete Review 
Committee will make tho nominations 
and select the recipient 

The North Slope Borough Is e local 
Jurisdiction (county-llkej that occupies 
most o< the Alaskan Arctic. The 
Borough is very large (B8.000 square 
mllee) and sparsely populated (approx- 
imately 9,000 people). 

Further Information regarding the 
Arctic Science Prize can be obtained 
from: 

Eugene Brower, Mayor 

North Slope Borough 
Box 69 

Barrow, Alaska 99723 


Actions at 
Hamburg 

International Association of 
Meteorology and 
Atmospheric Physics 

Reproducer! below is a resolution adopted 
by lz\MAP during die IHtJi General Assembly 
of ihe International Union nf Geodesy and 
Geophysics (I UGG) in Hamburg. August IB- 
27. 1983. Oilier resolutions adopted hy 1 A- 
MAP at Hamburg were adopted by I UGG 
and reproduced in Eos, October -1, 1983. 

The resolutions passed ul each quadrennial 
general assembly of [UGG and uf its member 
associations arc an imprmaiii barometer of 
current opinion in ibe geophysics community 
and can be a powerful tool in ihe develop- 
ment of the scientific programs in which they 
arc addressed. The resolutions will help ad- 
vance programs, however, only if they arc 
used. Carried kirk home by die nulinnal 
committees which make up (lie I UGG, the 
resolutions can spread in Turn tali on worldwide 
uu programs dial promise to must c-llec lively 
advance geophysical knowledge. 1UGG uml 
its niciiihc-i asMiriaiious ini end dial manlier 
giniips will present the revolutions lh-fore clc- 
lilrtT.itivL- Imdii-s and mlu-r wise use ihnn to 
nuke derision niaki-is aware ol iitn-in.ilioii.il 
siieiuiiu thoughf. 

Ihe id lesoiuiious aduptrd liy IUGG as a 
whole- ap|ie.ired ill Ki>», f let niter *1. I!)83. p. 
3N‘J. 


Resolution 

!AMz\P, noting dial weather modification 
has been a controversial problem area fur the 
vLiemific community because nf ihe riilficuk 
interplay of scientific nitcria and political 
and sotioecoiioniiL eonsirlcraiions; 

no ling that die sc it- mi lie comm unify never- 
theless lists a responsibility to give lltc clearest 
possible answers in society, whose needs for 
Siencltcial applicaiiori of weather modification 
arc manifest fas dearly staled by die Presi- 
dent of IAMAP in his opening address: God- 
son. Hamburg. 19H3); 

inning that WMO has deferred the o mi i li- 
mit ion of (he Precipiiaiinn Enhance uictii Pro- 
ject (PEP experiment) tterjusc of: 

• die iiiumilusive character ol an evalua- 
tion of the sek-rtinn phase of die site in NW 
Spain, 

* some lunduuicnia] stiuritilic prnhltnis. in- 
cluding notably die lack of knowledge of the 
precipitation c-lficiencv of clouds and lark of 

f ir.it lit a I ubjeitiv-e criteiia bn die iriudilkabi- 
iiy ol druids, and 

• the roiisecpieiilial shortage ol sup|ioit; 
line iioiing that a Llariln.it ion. and hopeful- 
ly i esc ilm it m. ol these problems may now lie 
pi isvible; 

and lttiiiiig tin- potenlial important e ol this 
Mltijetl to I til in: mi IV. esj in tally foi ili-vt-lupiug 
« on mi ies; 

H-ioiiiiiu-nds dial Mii-nltln u-seait h appru- 
jiriiilc- lu we.ilht-1 mudilKatinn dam enh.iiue- 
iiient) lii-innn a (audidaii- Is it It.Sl'-WMO 
me ipet.il ion. 



AAAS Pacific Meeting 

June 10-15, 1984 I i.Ti I ■ Animal Meeting ■»! 
the Anivi n an Asm a i.iimn lm lire- AcIv.iiill- 
iiii-in ot .Vierne (P.uihi iHvisicui). Sail l-i.in- 
tisiii. t .ilit i |«d i ii II Vann. lUqii «-t * gra- 

phs. Gulihu ilia State 1 nm-iMlv. I l.ivw.ml. 

CA *M i-12: lelt-phi.tiL- 1 I:Vjsk| -;i |‘i;t ) 

T In- di-.nlliiie lm aliitt.u is is Man It 31. 
rite l let dug v and Geography vcrlimi li.i-s te- 
,pu'«!(il fw» a-ssimis mi the nu'i niug and .il- 
leiiiiiini nl | n ne 12. and .til inieiesied geolo- 
gists .mil geogruj 'he i s ate invited to nllei pa- 
pers on am suhjc-Li i elated in geomiu pliolugv 
and physiul geography 

National Water Alliance 

The Naiinn.il Water Alliance will hold its 
second regional symposium at lire- S'.ripps In- 
stitution nf Oceanography in La [> ilia. Calil.. 
March 23-24. The csialilishmcni of a Nation- 
al Center ul Water Resources Research am! a 
Clearinghouse of Information on Water Re- 


soiiiii-s ,ur dir pl.iniii'ii i > > | iii s lm loiisidrt- 
.llioli I he si piM|(-i |s. Vk I ■ li vx-ii- It I ■ ' It I if |(-r | 

as ni.qoi rtn-ds .it the Mli.iim- s In ->t svnipo- 
sn 111 l held ill rtiil.nh-lpliu List Si-pii-iiitirl ■* !i - 
rot n-i. vull In- open to | i.tiii‘1 ■■tul .iitdivin ■ cits- 
■ llsvioil 

I In- S.iiioii.iI M.ui-i Mli. nn i vs.i, i-a.ib- 
lislicd m I'lHf lu si\ • ougres.ii.ii.il h.iih ls In 
lielji it solve I rgioii.il disputes over Vv.m t ami 
suggest ahi'tiuiivL-s. 1 he i origr«-ssiiin,«l tauin- 
ul nri Km in ui iiiciil.il f.hi.tluv is f mam mu l»« 

St llliu s ,,l dir p| op, >si ■ I , 1 nil 1 . .Ill: I ll Is I in . 

mule pulling '1111 a u-qnist loi piupc-s.rls 
In mi groups .uni [■ig.uii/.iiiMiis who m.iv be 
interesre-il m i oiiditi ling the >iihIm-> 1 he 
svniposiuiii mil «niisnU-i how ihi-se le'eauh 
lonit-rs i ■ mid hcsi la: iisi'd bv business, bv 
CLiiisiiiire-Ts. .uni liv piihln iiiteii-si groups. Tor 
mure i nloi iii.sti* >ii. wiilt-ilre- National Water 
Alliance-, "ill “E" St., 8 F... W.isbington. DC 
2linu:l. or call Margo Warren. 202-224-4521. 


llie t ,1‘nphvsii ,il Year calendar last 
appeared in lire- Her ei nliei I*. 1*.W3, issue. 



Separates 

To Order: 1 he order number can be 
found at the end of c;u.]i abstract; use all 
digits when ordering. Only papers with 
order numbers are available from AGU. 
Cost: $3.50 for the first article and §1-0*1 
for each additional article in the same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Copies of English translations uf articles 
from Russian min slat ion journals are 
available either in unedited form ai the 
time of their listing in EOS nr in final 
primed form when a journal is published. 
The charge is S2.0U per Russian page. 

Send yotn aider In: 

American Geophysical Union 
2UIJD Florida Avenue, N.W. 
Washington, D.G. 2000!) 


Aeronomy 

0130 Composition (molecular) 

ACCURACY AND PRECISION OF IHE NITRIC ACID CONCENTRATIONS 
DETERMINED BY THE LUB INFRARED MONITOR Iff THE 
STRATOSPHERE (LIKSJ EXPERIMENT OH NIMBUS 1 
J. C. Gtlle { National Center for Atmispnertc Resoarcb . 
Boulder, Colorado B0307J , J. K. Russell HI, P- L. 
B»rtay, E. E. Ranibera, L. L. 6jrdley, U. F. J- Evans, 

R. Fischer, B. H. (iandrud, A. Girard, J. E. Harries, 
and S. A. Beet 

Tha LIMS ts a six channel I li* scanning 1“ "•••V, 
■eter flying on the Nimbus 7 spacecraft. IlHJMrM 
radiances from Z4 October 197B to ZB May 1979, frw 
'•hlch vertical profiles of uapsrature. prone, water 
«por, nitrogen dtozide and nitric acid were determined. 
Nitric acid (HHOi) plays an Important role in il«W- 
vpbertc chemistry, both as reservoir and s'nl for the 
nitrogen compounds, and bacause ot Its relationship to 


the hydroxy I radical. This paper J«Lrtt«tW 
validation of the HNQ, results, beginning with an 
outline of the measurements and data reduction leading 
to the retrievals. The error sources due tdlnstiu- 
nental effects and data reduction «re deser bed, and 
their effects on the results calculated. !« Jfed'cti* 
random errors are shown to be somewhat larger than the 
observed values of O.lfl PPbv. The l IMS results are 
within 2Q:. of a set of 15 correlative bal onn-tarne 
neasursn«nts, obtained with several techniques Over a 
range oT season, latitude and pressure between 100 and 
20 mb, the region or largest UNO, mixing ratio. This 
Is about the accuracy of the corrolaltv# raasuroramts. 
The percent differences are larger at iHttadrt above 
10 >o. LINO results agrea with earlier measurements 
at all but the highest levali. Total overburdens 
above ZOO mb calculated from UHS agree with 
sejsurod spectroscopically free aircraft. IIK5 and 
other HNQi neasurements shav stmt tar aflrdfrMtwJW 
nodal predictions. The consistency suggewi the 
major E.IHS error sources are reasonably i*U undr rs food. 
Ihe HHQi/Mi ratio also leads to reasonable Ml con- 

M ?he*qiob!l distribution In Hovnrier show strong 
latitudinal varlstton at the allrtudo of thn "J* Uun, ‘ 
with a large build-up over the Northern Hemisphere 
pole at ' M it. hut lower values over the Snulhern 
pole. This reveries by otrly Northern Spring. 

Sora character! teles and lint Is on tha data ere 
noted, but the Lift HM, determinations ire usual I v of 
coooarable accuracy to othor flaierdlnailons. These 
results provide a valuable addition to our pledge 
of the distributions or trica gates In tw ««»*- 
schere By throtelves, hut espoclally In conjunction 
wtu, Ihe UBS measurements of twperaturo, own*, 
water vapor and nitrogen dioitde, they Form the bails 
for a wldo range of ilwspherlc studies, (ntlrlc 
acid, llmh icennlrg. Infrared sprotroscopy. 
radlocnetry) 

‘ihe Hat ionll Center for Atrospherlc Research l» 

sponsored by National Science Foundation, 
j. Goophys. Raw., D, Paper 3U1981 
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Dillas, TI 75,311 TOftwclIoa alwa-dfassnc* curvaa 

"«* lLals. Thirw b.ileally rhre. 

various uluils-Uyor ” ‘ |fuJ | aya r, »-D stratlftsd 
diffranr cypasi !"• U, «„ r ..d lay**. 

M--" 


■ ciitifKf nfln c»6 laid to ■ larga urror In Ilia 
mium of (be layer ihiekweie if (bo as ri( i I teat i on. 

■ [lice ia ipwred. This error can be (educed in pure hy 
approaf »et lu( [he tell™ with an alllpitcolly 
in lint ro pic onu. IQ (ha hcunfenuoui but curved layer 
ease, the cnrniienil scuckiui valocity anulyaU yluLds 
as lumnl bin in vsloeUy with (aeruasini curvature 
uf she raflec(ie| Interfute and vLth tocreaetoB loeaL 
dip ol (he locerlace as (be ouiual iecldeoce potni. 
Onleae (bis bins la corxccsed, the cuuuua Dis-rypu 
velocity •■(iuaLien rechuiiuu ran Read to a significant 
error to I ha depth uactuateu. 

Gzorarsics, nn- «, »■ 2 

Geodesy and Gravity 

1950 ■elatloaa or irnllf cbsarmiona to toolpMC* 

BulrnanuTiwa or tnsawmc floors khub 
or nnew _ 

D. C. Holdeo EOoodjnumlmo Branob, fed* 9JI, l«A 
Ooddord Space night Carter, Orveabail, M. M1T1), 

C. r. Ibrlli 

LlUoapbcrlo flexor* aaauird of deep ooaoa Iran else a 
la nlM li tuait altlaeiar otearvatlona of tha aorlM 
■■old. I# fiat, aiebssKil scdrti of lllboapMdb 
rtesure oaa bu Mtud 41 racily eo the SI131T altlMtar 
data. V* kin aabd a a tapis ilMlla oodel for Slip 

was nld litfmpiara am, *Tl» laaot bqiwraa adjuatwenl*. 

lava ratavnd iitlwHa of modal parameter* l(uludlm| 
Ovtcr RIM toal smgliwdi, 0* vn*l«i|ik ufjUitUu 
Ifcieauuau . irreouva ltUtooptarta thlohnpaasm 
have 6 m n rSouvarad far all rational th* Marlina, Ui 
Kuril, Ik* Philippic*, lb* Uautlan, (he ]U-fcnliS Wd 
tha Hlddla lurlea 01. Thaaa rasulli aappmrt tha 
pmoiltloa that *f fact tie UldnwM, 1,, Inormauea vltll 
aga of llltae*rt|ra in amoiWli soMa-4 vlTh l*. relation 
T u o ■•■**' * C e « hm*ny la foot. ««r 

■ liiMU-i e rural la agree hti ulnae ly with IU> rulatlM 
Usn do Hllllbal roaulU based us batbyrnclrta Ball, 
Ibe cl oaa sgreemant with Ui lhlckM*a-*ge nlmllM 
Nignta Uni Hire la no longer any maid l« usual 
uu nnlfliiiit bortiontsl eosprasilon ids accexa Uw 
Durll, Hu-lsraw and lia-tenln inNtai. TUa iUiksuaa-i|i 
rim loo Ixpllas dial rionnl alruclk of ihe manta 
11 tho* Phare Is laaparatur* oostrollod. t LUhouphaya, 
aubduotloo, paid, plat* tea l eats*). 

J. Cepphya, >«■., I, fapti IWOb* 
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•;anri at illfiRni placaa within ■ ^ulf Streio *ln*- 
II H la (ha Brunt-Valaala frequency ui * l cph. vs 
r In.! ■[«,-( ra fron JKfarsnt daplbs ('ll lapse fairly veil 
with brt Ihe Oi/»J »«1 Of/N 0 J* scaling, and roll olf 
■a - Iraltd dlarlmunt rarlatni (N/M 0 ) ft > 

In • n, I. 2] B 0 ■ 1 cjhl for wed Iron (ha wavamiabsr 
■V.-ada n.«( « k ‘ rpa ara rayraaiad upon tha vertical 
aaaiarile shear, It la found that when n ■ ft or l a (he 
eralel war la arc and lha shear ara neRlllveljr cnrralatad, 
tril (ha potential *<<ar(v variance In ■ 21 and tha ahaar 
arn urrirrolalH. ftn eiplanatlon for tha corral at Ion 
whan n ■ fl ii o Hared ualnji alaiple llneosllc and d manic 
annual a. 

I. i.ropliyn. Ha- 1 ., i , fiprr iCilWi 
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1M> i.nr.tr il riri ilitlr.a |e 1 1 -ala Pecwl ) 

» <It|iT|.- |l| f ■lailu'* tv* ri".i>iVih r >f'lT fUWIf 
»- ll t.. jis i-mn f*l - tcit-ri; Jdnrrui fiiwlslc*i. 
It'S la' )li'* 4wt«.rib r«r.t.»r, i',vh«, Wlrqlnlj, J* 1ft AS ) 
* .irl si's'll .-ri'ilfla fer 1I-- ja^i-sferit OlffaVInn 
I r. Hr—, Is ,.r.'ia.'.tr.] aa-l Is I t, Jpp I v tn.| 

>* s' v' ver.'.iii rli'ji” -I'tit, t.a ir.it ir* 
trptr#;. Jr n fi#',i, l. ,'|*.i . ,■ lo, l,pe ■ o»| with 
-.H” i'l-i »rl Ir i, It liter 4 > » i i»..rl|l vM'pli lor 

• ’» J. ■! isil !«.• i* fra to. ^nt fur t"a sri.mil rase, 
■*i* :i.'J'it, art *»',r -|l t<an.|bl Idlw i.’e ((.v.ICnd 
l<> tt 1e» ■» . :•■» tri'-'r t I- :r-ar m trest im effetts 

ti.-f/..:.iin .ll-.lrir itlcn .Ml tr» ipiyi.hI ’S'tcrllure 
IIlTr( r i!t -i i,'t t'riirtn, Iftv ..irlatlenil riilllmi 
ire trrlitl |r.| *„;ri,«i -,t« ir.it, lint ityl.it Ions ire 

" -fat mils (re of the pryllc- 

• I ii»i J’.Hct af l*i- n«n ipfterws tr art In ins in is,-.. 
•*!'<' ill irfle. (Ctlrite ro-til. virtaltcnil, mn- 
-Jil •/dal, 


47f.it si rc« 

nrrruNiuari't'i nr if* i rr aiauiFmir kith tuf nimbus-? 
<s*t 

n. .1. rival tar I (r,n.M|r.| Llhoratnrv for Blnospherlc 
'iirncas. MSB f.4HM Space PIUM letter, firronbal t . 
"jrsli'i. Zh'll ) , o. r.lnrrian anl V. J. CimBball 

* r»HM4 M lalirntnlna Sal tee pannaHM uwlnq dull - 
pnlirlia I null I spec (rat radlince firilne.1 with the 
nifft-.il-' Icirn Inq Hjlttchannel Mlcrnwl.e HjiHomelar 
<y"N| 1 1 grmnitd. '« Ice concentration Is detent ned 

hnfh at a **! In resolution from the polarization al the 
1,1 tn wsfelrnitn a«4 « a Rl In resolution using the 
pot jr Milton at the n.ai cm wavelenqth. Multiyear sea 
lee friction Is obtained from the spectral gradient 
ratio, which Is the difference nr the it. R1 cm and the 
I . F cm vertically polarize.! radiances divided bv their 
Sul, In addition, an Ire (e-venture U calculated 
from me 4.* cn .ertlcal channel radiances. Ihe use ol 
radiance rallns qreilh reduces uncertalnttos tn the 
derived par|.~eters result Ino from temporal and hortion- 
lal SPltlat variations of tee tcNjerilure. Observed 
rid lances froi selected arelS In the Arctic reqlon 
fltr the par In! Ferruirv 1.1, 1974 are used In Cnflpullnq 
al'inriihm cnrlftclews. Bntar mjns n( sej Ice concen- 
iralinn. nultlvear fraction, and tee lenperaiure are 
H lustra t«t for fhls perted. Tup variation of (he mean 
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4HQ Far < 4 * rev 1 1 . {e>ro|ragr./. er .1 peir :«er.iiln 
Fiif'.infHr aw cri 7 iifi.:nicn or ri.ii-aicH ud 
■ ttvivz min in Tt<a uif.«:c cvi aovDim 

A. 4. fnrr.d'hl ireithv nlm Silrophystril npaarvelsrr. 
railrt.Vl, Kaiee’hjfetls, PJIJIt art J. A, bprd 
A detaiu-j. ey.nteaatto (otr^rajhn jurvey at all 
< 1 H> Ci. At Plan erl aUvlr.q-rlin liuluiJonv larger 
t-en -e.l h In ohmup in IT thin eeatlpns or 
Allrole vis Cerfcrsel If eitlcil irl a Timing electron 
■lcioi.-spy. ttiss of ttvse trslusises ere eggrefstis 
•:.-nte|rtr 4 warylrg ci«;:rtloHS of tnrie dlaeirot eoo- 
ettti.vts. ter ■«] .:ir:«nerlc obje.'ls. cM^tln ute- 
Ptel, ard IRiUeUn u'.rte. A cn* . leselfianttDn a,i 
t*» fir Allarle |r-ijj|rr s i a prc[C>id. Otlvlee-rlsn 
f. rluitr.ns ci.jr in uo teitural (arletles: unrieoij 

olivtre mmitvi i Ij;e 1 * ir jlos|-.r.al irt rlneJ 
ellvi.-e egtrega'a i n,[e 19 tcrl jiicnsl. He classify 
"i . « l-rl ;.V ift.si..ncni ’Cll'et on te« Basle of the Hie 
»r 1 iior.fac'e of Heir constituent ccr.reatrLC opjeota 
Hitnw.* then th»ir grain etui |r.!o ur.rieni atepln 
I Ir .1 i 9 lcnal, rloee! t.epEwi CAI'a iTypa 
I :iusi.-.iii . art eiaple CAI'a (fy.-e I lr 4 uit..nst . 
“aaiaai of He lr- 1 . sirn -.-la Iras grade Into ei.-lt 
Utar. :^*o f.r tile HH relitlr.n.nipn aerrji virlDuS 
'li*> at inr-l* |r.-|jstcDi ara Jli-.jiial, Ha euggwit 
Hat tea tare ■ •• iran (iwlra I, • atari Lrmil i-rl, in ■ 
lalaslia sa-ie. la t^-» rwiri-ti.a f u r i m eavtara rf 
<■ « dials r t Ir.-l-j ii s isiejle '.•«■*! *r i |e ir.appn- 
irlann r.-r a sv mute. a r,f annener --.lass inHUIte 
rl?i i«« r A liter I*. Ca.AI rich |r-lun|m,. 
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4?*) ■V<mgN;li l lln.iiunienii ,nd Ifthnlgur%l 

^YtRRRtlA- 

llMN BUI (■ MARIlNStlS.W MI-NKL a NO P STiihFA 

' hJe ,w, **h U- 1 '* Ihtjaigfjphic [nii,iui..e. Uckl. IWc. MA 
.Mn III hue 

In i Ifccrt W i. \t,i„ n * fl „ j , ioa;, (i^wcd a muneuM 
riie.fi.. i I f tctv.vrifl, ir.t iriipng lumuon »h,h mjVev j ilwuncil 
ii" : ienti icemnia , .eftnr.c %tnt» uung j [jumcier cwwhjiFm 
arp'.i.n »e s>vnn> l ni .-n wime l,miijnnni and emhanni id itar 
-I fi'ich in.l-jdu'i 1 1 Ihcu u.c of , | ... u i<r <<n[i | 0 pjiwniclfiiie ihc 
-"*[,"'1 r-.-o.-m will lead i.i viiiB.nl. hi*n fi^ctno wl u |in ( A id ihc 
rr .-j r Zi If e.r (iluie l-x.-n.-u.n ihe Jcrjs ji„ e eTilte mgpr.ry r U n., H <i 
'-. re r.rr.yui.a tvn iielj unph-.vi.ji rcvuln.n mini evict cvhcliiIi is 
I - e r umM . ( Jen rev .1 frcMnn rues H ti n J.Hkul, lo imlule cvuJ. 

.or ir ,, ni | « In.-m he pom. Bvihcr ihm ra.inuvini a ramlinej, 
l.rvi'cnil . f rf c dni. me nfrren.e. »e icrau the noMcm into one of 
I ;j(..Pl lyl.-ni.Vion »II(| l.nca c^-uhly ■r.Qviijir.ii vnj pjnmmemc 

r ’! ,,n ,’ ,n (i W ,lNll < *(!■«« The result it Ulu,. 
irvie J a. l ea<.si ( l:« fr.'wi v„i:n nwrc Jm tvgul uairlamml 


during solar minimus. Depending on tne 
looetlon of tne observing station, the changes 
in isOna* vaiuee, from about j, 20 to 40 par-sent 
are round to oocur in the form of single day 
abnomaiity, alternate day-to-day fluctuations 
and long tans periodic fluotuntiona. The 

asm Mar I-Ii- n.u. aagnituda of fluo tuationa le round to to maxl- 

OrWlS mOMl^MFSCATTEh “ CTI °" the aqua to t lll^anM^r ^lt?° ^“lo^g to'a ** 

0:5*1 1 * iJtlertuSlinll!l tl FM St l SV n 1*1 J 0 ""*' 1 w »■* 1 a°lions“ ‘are dlflare S o“dlf f - 

U io!!a Mtlerhurg Ltndau, F6G. and E. Rlelsen. exant iooutlone and aewaone and anoir a periodi- 

Dt> serrations of power spectra end bact.sc altered signal city of about 45 days in winter in tne eiuato- 

r lucvudiions wiin 5caia length or nearly one meter have sumser At am tha atatinnn T<hB nhonMU arm 

heve been analysed to determine their angular distribution “ Hati^a 1 *? thln^nd^a^thB 
In the plane perpendicular to the naenette field with . . . i?* nitoln and near tha crest of 

respect to the direction of the electron drift velxltv 1 “I® oontrollad mainly 

In the analysts, tha Doppler spectral characteristics of * laot f D J at Btxengtb variation. At 

the data ere used In order to Identify the type of iromg- "" ion 618 north of the Meet of tne 

jjulartiles. it ii f«*,d that the prlnery Irregularities! ShlSh 1 ^™^ 1 chan 8? a f^Hax* 

having narrow spectra centered at large Uopplir shifts, * !* a ‘ ta!0r, .° I aln ? 1 ! ^ 

have a highly anisotropic scattering cross sectional ebnorfflall ty.ate aiao oausgd by the lnfluonoe 

enrpared la the secondary one-meter \aves. The strength 1™ ! . 1 wiomaly. Other ohangee. at 

of prlrerles Is large and strongly dependent on flew 9 f a^Hona, wnloh can rot be explained on 

angle 8; typically the Intensity dtcremi froa 9.3 tn i"“ “f/i! 0 J ® ‘ ?i tfln 8 th variation, 

0.6 dB/digree with a Increasing. The Intensities or the Ba i ** uauaad by other effeotB suah as eolar 
secondaries are relatively weak and rather Insensitive f 1 " 1 “agnetio ao tivi ty ohangee, large eoale 
to angular variations. He find the ac-varlatlon of the lonoepharle dietuxbanoes and thexmoephario 

backscitter amplitudes associated with primary and second- ooapoaitlone and temperature ohangee, (lono- 

ery irregularities to be closely correlated. This Indl- spheric •lmotron oontent, eguato rial anomaly, 
cates a enmiion modulation mechanism to dominate for tha S 

*“* 1 '"ed« nr -e mblnw.ae /rU«»„4, li>* j, n |,„, MO. »Cl., rupct JsIBM 


e aubeww. Thcoiotical i-reJIn Ions on the location or 
Ihw Inetiblllty, propjqetlan ep»*4 ewl tha tin ecale 
r.-iulrv-l to .love top ler-ja etructuras ace In voo4 
e-new-wni with ibeetvetlonn. (Batloonln-z InecabllUy. 
-Ilfl'isB luioree, aubiv.rru), 

J. •oiphva. Bee., A, Paper 4,10080 
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.iro * rl -* Bllk, » i’T'txH tr th. curvature or tne 

- .- ,iri : ,n i> * p»— •"«». «» 

; * * l ' ,n ■>* tie Intratlluty |. 4. rl „i 

ueir, ■ nrpi. rlacu cciereialon avfrl aiaociatel wltn 


Particles and Fields — 
Magnetosphere 

bios Bow Shook Hina 

TTORgnianyoBamvaTiomL cowmibor or r\OJ>- 

, ra ™ EARTH'S FOmBKOOC 

ch “ rtl ‘H® c * vlfl Burqeaa (tapartmant of 
ATptleajlehhemmtiea. Quean nary Col lag*. Mila Sad Road, 
toodon El 4RS. England ) 

u* dnoonabrata that bha da Rot f»on -Taller frost, th# 
“hioh ««*!■ th# motional V*B 
alaotrlo fiald while keeping a planar ah oak ,t net, 1 * a 
i;™ 1 ^ ^ ol0 ■ *« "«» anmlpai*. rnvlou. eoaparleoai 
aatwaan local planet thaoriaa and ataearvatlons of 
rrfjj'fji *“ hnM waAooitiaa are atraasUnad and 
ro^?^L dir " aUl ' U '* on * Phyatoally naanlngful angle, 
that batwaan Aha signet to field and ahoak normal, by 
treeaforaljig tha data into Uiia frame . our limited data 
■at auggasta that both reflection proeaaeai and laakaga 
?”! “ v *" ' wvatlag at dlftarant tloaa. A laiger aurroy 
•apioylng tha technique! described here could provide 
oonflnatlon of cur tentative oonoluslona. (Bow ahoak, 
ton haasa. da RoCban-Tallar frasa) 

J. Cecphye. Rea., A, Paper AA908L 


Wi 1 Ian daneltlea end lasparaLuna 
lOh'SPHfllC CHEHISm 0= HO* 

E. 1. Irrlg (Phyelci, Specs Set., Unlv. of 
Taicu it be 1 1 aa , Rlchaidacq, TX 75081), u. B. 
Haneon, an.] J. H. Hcffnin 
p*rol"y** tl,, “ rlon *■ '■■'Tlbad ol the behavior 
or AO In (he day t lea 1 region, with baatc los 
concenLTat Ion neaeurMtnta froa tha Atnaaphara 
Explorer C aatelllta. Th* data aat „„ 
gut rad along awlact orllra at low latltudae and 
exhibit! aubacantlal varlatlona In tba W* 
tonrcntral ten, both along and batwaan nearby 
orblca. An excellent (militancy la damon- 
■t raced between the*, obvervatlona aad currant 
chad cal agutllbrlun rhaory, lo centraat to dlf- 
rsrencaa that have bean reported for the rmlatad 
Ion. Urge varlatlona In the concurrently 
obaaived electron teaparatura parslt a rata vast 
ccrp.rl.cn batwaan different laboratory datar- 
otrai on* of tha d| a. octal I vs reconblnatlon rata 
coefficient. Contribution* to tha HD* produc- 
tion froa aevaral ascandary aourcea era alao 
svalnatwd. hiulci atreagthen the beila for tha 
t ’” W,pharl ‘' xbaslatry or R0+ 
and Mtabllah lmpcnant .-anatralnn no rn.oln- 
tlcn or the dtfflcul(l*a with Nj 4 , (»+ 
phot nchaa t ■ t ry , lnno.pb.ra, ion coic.nrr.tlon.) 
J. ■■vplivw. Pc,., A, r.-ipor 3A19AI 
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l tonoiphat Ic and magsotoapharlc hwaclngj 
0F HAMSTO&TAriC n.tlCTUATIOSS BY FILAHER- 
TAIIOH OF WHISTLERS 

H. C. Lsa (Regis --ollaga Reawarch Cantor, Waaton, 
Haaaarhuaacca 02193) and a. V. Eup 
Th. thsrnwl (llaaantatloo Inatobll ity ol uhlatlara 
Wat tan axclta oagnotoatatlc aud plaema danalty 
iluciuatlona alagltanaoualy haa bean lnvaattgatad for 
(.mob In the Bsgnatoaphata and In tha lonoaphera. With 
" bl " »F Stpla, Antarctica, thla 

inalablllty may be eaclted In th* magnatcephere at L*< 
Within a raw alrucaa by ducted whtatlur modua whoaa 
rraquofKloa aro gcoat.r chon half of tho local 
aloctron cyclotron froquancy. Ho algnlf leant iinoapharlc 
J i axpoctnd to bo produced by the Injected 

Sip . VLt wave.. Houavor. marked loiwaphartc ptrtur- 
barton* a» pradlciad with eoployaanc of anvlaloned 
sf transmitters at (roquanclaB allghcly Ibbb thin tha 
traquancy In tha lonoephore. 
tyureal rilsBuntstloo inatablllty. magnetoitaclc 
(luctuqt Iona, plnaaa done Icy ducLuatlona) . 

J. i-soi-hye. P«a., a, Paper AAO019 

HASHm?*Eroin Ma 1 l,at,t fia “ nn * Ct,on > 

PM? 1 ! C REC0H NECriW EXPERIMENTS 

PARI 6. HAGNETIC TURBULENCE 

cilifn! 1 ^" 1 lPhy ! k, , tlepart *nt, University of 

9M^4^RLst^;1 el, Los fci9eiBs ' caiuorni1 - • 

analysis of the vactor 

SSSSff , of "agnatic fields hara been . 

CrotfSi-j!! ? 1 "f d ?' )andenl *ulrol magnetic sheet. . 
• ni, f*** i.ndlciles a variety of - 
2 r ! s,fl J f8r eanh ,r *g»ncy InvasMgoted. • 
of , wr1 !r ewpownts of tha cross , 
somJ d,Sper5,l]n wrfRces In t 

lh ‘ 7 ives ar * kr 9e amplitude ■ 
which ^hJix^h* 11 by .poldrlzatlOn awlysls 

rtiw i52*,J h " I*"** ** w * MBMtlc fields to be 
lu?tal^ Sl reu !* r - J ,DB acoustic and Unjpailr 

aiul il * 

* pa < B 'r»latO | t«vd and : ' 

■ trawti Samailil 17 ’ • ^fMiJoncB. Whistler ■ 

wves, pertjcl e oHSWroafcnte) , ; .v . - 

J. lUaphye. • Rea. , Aj l^br ilU*J V 
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A Streetcar to 
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Hi Ban Francisco 

by C WiIThTijUt^ S 7 
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Groundwater 

Hydraulics 

by J S Rowmiheln and 
Q. D. Sennoii 


5544 lehospherlc Dltluihinus 
ISpERIMEhT nH RESUL,S ,KM ,0WSWERlC WDIFIWTIOH 

l&jgff" — M- Hoeu “ I Avionics Lawrettry, 
" . . Hr, 9 flt ' p »lterion AFB. Ohio 4S433J 1 

During Scptrcher 14ft?. • ...... „e ■■ t uf*. . 


During September 1962, « group 'of Ills.. West Oarmap. 

moehinl»i ,, if n Drfl *" , . H 1 l,on * avaluatod the trigger 
mochaniin 0 f equitorlsl Ionospheric bubbles In an 
'unos pher jc Mdl flat Ion e« port rent in Br«fl. The 
r>porlnenl involved the roloale of wo barium chemical 

¥ »;’".t l thu r, , v h, , a K„ poin s; n vari 

ii y . lr . , .-* t . tfc j* row. I*y would trigger • bubble of 
;«(«.. r,tB ,nt0 ‘*4 old and upper F 

regions. Following the release of b , r J„ 

fftawa^L B 2S l " ,* M lelH te receiver' hi 

* h « J w O' tho babbit, [ t umd tto 
\ Bf ,he r «ulttng trrtgulirltfas fr their 

hi wt#r» PP SJ r «« un 5il lhe> ? nw 10 ■ oMOO 
a tohhll roSId?. . ?hd do*>"St rsted that 

tart* '(m d *ia l , r J5?*?u d hy ,n ?* r P ,4c ««"t of the 
wuM ii™ i^l d lhB r, ’ u,Utt Irregularities 
2S!!„5y 9 , lha *PPeeronco Of . naturally triggered 
•qwlorlil Ionospheric Irregularities, flow spheric 

TH. *e|. p Fjp.r 351 9 U 


di>. T *S t ® n,c Ma »> ol lh ® Grand# 
nm Soulhea*»am Colorado Plateau. 
Now Mexico, and Arizona 

*>V W S Bskfndgo. Y Bcrtov and A Kfon 5 
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Physical Properties of 
Rocks 


6110 Elasticity, fiactui* and flow 

-PRESSURE WLOTW CREEPi SOHE CAUSES Am 

HECHAM19HS 

H. If. bin, IE (Deparleant of Cavlcgy, Unlvervlij 
cf California, Pavla, CA 95616) 

Dtaplte tha vtde-apreai evldeac* of acraes- 
cuntiolled dleanluLlon and piaclpltetlan is 
dlagenotlcelly altered end low-grade aecacaiphlc 
cockl, e great deal of conirov.riy rrcalm 
concerning the driving force* and Lrea.pan 
■echanliBB tnvoLvad. T-> clarify the virlcue driving 
faced i the feet Enthalpy cquattuD la azpanded here 
to allow Identification of different term 
contributing to the overall phenomenon. It le argued 
chat under dtagtnetle conditions, tcrain 
ea nen nt cat lora at gr»[n-ro-gr* 1 a coaracta will bs 
th* largest aoucca of chemical potential gradient, 
and that upon burial and ceceatiLlcn, theis 
InhOMgtnelclaa decline and (he ortentacLon 
depsndenca of normal (trail in a qua. t homogeneous 
at real llalu baconal luporcant u wall. Then 
■achanlna operate ei lie lent ly enough under (hex 
relatively cold, ri.O-rtch candle leni chat aiiMiM 
can Timlin below the rhrolhold for cryetal plastic 
defonutlrn. Water on grain bounder lei provide! at 
the very least a high dlffuiivlty path, and In caaee 
of large volume toeeai nuat alee contribute directly 
through fluid flow. Iblt exparfoenill work on this 
phenonenrn hai nor diet I ngu I shed carefully betweaa 
ICcaas-enhancad solubility ind aolublllty 
enhandesent due to plaetlc deformation or 

atcracracklog. A new Lhrrmod/ritolt analyaii of the 
reeulte of some experiments by Sprunt end Xur 
auggeita that In at lealt ioh of chair experiment* , 
true preiiuce-aoluclon creep has been activate-!. A 
related phenomenon, volume r rani far creep during 
phase treni former lone which Involve at get fleam 
volume change, dlaptaye many ol ch* characisrlatlce 
Of pressure solution. 

J. Ceophva. Roe., B. Paper 4B00M 
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6560 Ueuoorltlloa 

Hokl’HuUKTY OF Tllfc UUTRKMUST SHELLS OF TI* 

niWlOSTA BIJU9: MAONKT I C Si'll KKUl.KS 

U.xbik /OeoloBf Deparcnont, wbtbbr Ualvarai- 
ty. 2wlria l fflgury 95 1 02-069 hare aw, Poland/ 
A Benpis-populstlon af 100 blaalt na^nablo 

S haruleB from the area of the Tunguaxa event 
1908 was exsalned by bHl tejhnlquaa, Aaoor- 
dlag to their mo ppho logical feattirea they we- 
re autniivided into aaveral types i oonp&ot, 
rough, regollth-like, nosaio end "mabrakhan- 
-aoated". 

After eleatron-aloroprobe-BseeBeeii al-ooa- 
tent two largest spherules and t*o boo amp say- 
ing minor ones were found tro be azfersterreat- 
iel. Sxtraterreetial are likely a p ha rule a 
two reROlithAlike onos and one "aatrekhan- 30 - 
ated". 

U la hypOthBBli»i that bhe link between 
the Tungunkn body end spherule morphology 
is to be searched la spherules resembling 
ablation product a of iron meteorites. 
/Tunguska spherules. Tongue ks event, bleek 
magnetlo spherules/. 

J. Coophya. Roe.. B. Paper JB50:7 


nssdsd la pretest I glvae bind dsptb. tbts dlffsraet 
■biDrpllsei ire sensitive te different uiuli of y.r- 
tUslstss, vlth the 1-pa fuadusalsl being lbs aasl 
■■■slllvs la tbs PUSHES of lit (vssy lav Its sbna- 
dsusl tad th! 1.04-pa ovsriona bslsg tbs nasi tsesl- 
Stvs tn (he prsssess or yirtinlltss Ivsry high las 
abnadssssl • 

I. i.w-c-hvv. Huh., A, I'apvr TBIvlCi 

bi94 ftnenl (Kars liiilt Forrutlnnl 

Lu-HL A Ml Vi-:id K.'lirrlCi'l hF IMfl IIABF RAXAI.TS 

b. n, Vnrmh ( U . ( . i^nlogtcxl fturvvy, ns 'isl, no. J'"Sb. 

Fed. ftr.. Denver . CO. 00221). P. Utile, P. J. 

F'ercliVtl, ^n.t If, T.i nuc-ria 

Lu-H( end S-i-Hd data Fur rare bisjics conbl.isd vlih 
Rh-5r and l«»l IFF. data mini fron lha lltoreLurs 
■upgv.i that (he mrv basalts usra derived by «cj|l 
(»lbt) ilugrees cl fnilol naldrg nl cunulalw vourcuii, 
but that tin, rdfyu kem f r-in which Iht-sa mrr.s 
farutd was light REE and Hl-tnrlrM. CaUulated 
eourcs Cijnpasltluas range Im Ihsrrollle to allvln. 
websterlto. Nunrod.l neltlng af snail .n.uintB of 
llr«nl (a Uhl In the sources Betas to bv n-qulrrd by 
Ihe Lu/H( darn. A cunparlBC-n of Ihv Ilf and Ud I Sul apt-: 
chars.- tar Lett cs beluasn thd cars basalts nnd 
terrestrial oceanic boselia ruveala that tha ntt/ci.] 
ratios In lou-Tl mre basal is are raich higher iImh In 
Lerroatrial oceanic basalts, 11k raaultn era 
qualitatively conelatvnt u|tli th. hypothcela Lhn 
terrastrldl bsaalt aourcea aro partial unit raitd-isv 
vhvreas rare basalt sources era curulalnn. 

Allernallvely, chv ra.nl ■■ n.iy Inply that tho 
torro trial mini, has ivntviri In lv.< (or rore) iiagc> 
or evolution, nnd r liar Che net elfarl was dcplerlc-n of 
tha nnntle during th. first -1-5 b,y. Fat loved bi 
enrlchnvnt 4<irlng the luer 1-2 b.V.I ar nlnply lint 
chare la a dllferenre in Lu-lif crystal-liquid 
partitioning f relative cn 5n-'IJJ hetween the lunar and 
larrustrlal runtlea. 

J. I'.cophva. Rica,, B, roper 3RM»s 

659) Uanaral (Lunar BaaalLi 
Lu-Hf CON3TRAIKT3 DS THE EVOLUTION OF LUHAk 
BASALTS 

K.FUJ1HAKI (USOB. HS 963. BOX 25046, DFV, 
DEUVEB CO 602251 and H. TAT3UHOTO 

Vary latr Ti bsaalt b and qrean wlaai aiaplaa 
from the moon show hlqh LufHf ratloa and Lwu Hf 
concentrations. Lou-Tl lunar bans Its chow hlqh 
and variable Lu/Ht ratios and hlqhi-r Ilf 
concentrations, wharaas hlqh-Tl lunar bsaalta 

■host low Lu/Hf ratios and hlqh 111 
concentrations. WEEP basalts have constant and 
low Lu/Hr ratios and hlqh but variable III 
cancant rat Ions. Using tha Lu-lir behavior as a 
constraint, u* propose a nodal for mars basalt 
•volution. Thla conatraint requires extensive 
cryatallltatlon of the primary lunar saqma 
ocaon prior to formation of tha lunar mare and 
KBSP baaalts lourcaa. Kara basalts uere 

produced by the melting ol the cumulate rocks . 
and KDEEP baaslta rspraaent the residual liquid 
of the magma ocean. Lu and HI concent rat Iona 
and the Hf ieotaplc data or lunar rocks euggeit 
that aaslmllation cannot be accepted ae a 
major process to explain the diversity of the 
lunar mare baealta. The urKDEEF hypotheali le 
alao unnecessary. Both high- and lou-Tl basalte 
Bhov sufl iclent Iron enrlchaent to be regarded 
aa malting product* of the last atage emulate 
rocks from the lunar magua ocean. Th« FREEF 
beialta arm also iron-rich and may be regarded 
as the ttnal residual liquid ielt alter the 
cryJtalllxatlon of the aa]or portion ol the 
primary lunar naqma ocean. (Lu-Hf Byatoaallcei 
J. vr,.pl...i, Ke-... Ijrih, rap. i IH'.m'. 
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Large-scale eurface faulting asanlB, sich tens of 
hllvaoteia long and Involving .ore than a osier of 
dLsplaceeanL. al late quaternary age have not bean 
uniformly distributed but have baan concent ralad Co 
subpruvlsc lal and , siller halts and arms within tha 
Cr.tt Basin provlnca. Fortbereora , faulting 
apparently haa n-l bean unilumly distributed over 
ilea. The avorags racirrsnca Interval of large-ecnle 
faulting nvanle on lodtvldual (anils In (be province 
la ncaeurad lr> ihmsiodi ar lean ol thousands as 
years. In contras! tn au--h I mg recuxronca lal«rvala. 
In me central flsv.ida and ust.ro California eelamlc 
bain larga-acala faulting iv.nl I liav* occur rad 
duilng ihe last 111 ysaca In an apparently coherent, 
■equanilal beU-IIIIIng pules ol activity In uhlch 
■vents ware eoparatud by only a lav yaare or a lew 
dacaJts. Tho qusellnnn are, vftece are other pulaea 
ol large-aralo faulting likely to occur, and what 
controls the local Izitlun of >uch halts end erase 
cbarac tarlaad hr higher rates n| faulting? 

Two eiaeplas of tectonic lubprovlnree that may play 
a rale In delinking sculls r tones of faulting are 
tbs Bleek Peck-Csrean Sink cons ol e« ten. ton and the 
csnlral Nevada dovowaip. The cam 1. 1 Nevada Islamic 
hall Use along tho dividing line between these two 
lubprovlnree, and the narthweeL margin ol tbo llecb 
Pock-Carson Bint sort of uctsarlon coincides with tha 
margin of a f Intact Ike heir of danse laulLlag In 
northwestern Nevada. (Burlaca I suiting, Great Issln, 

IpH(emsry). 

i, ftcophvn. Pus,, B, I'nywr shonjf 


IHI Snrllsa Of pI*Mls 

IPRCnAL FBOPERTTBS OF KS-PAITTOIUTS KITTU1Q AND 
iWLiunoxi ros roots shbdm i: nmnn RnruBg 
i. Il, Clark (Plinsliry OsosalaaMS Division, Dsvsll 
lastllHe e( aaopbysles, Delvsislty of Hawaii. 

BsMleln. Bewail. 94(131, f. 0. Lwasy 
Tba apaetrsl praparllas af wstsi Isa-partlsnlsra min- 
tares era stwdisd fer tbs parpssa ef darlwlai Its lss 
a«d psriiswlate sbwadsisai free re, only obrslisd spsa- 
trs (ymlewlatas rsfarrlng to bob- ley BBterlsIs le tba 
farm ef irilanl. Baflsatiwet tavals and Is* absorptlei 
bind dip tbs era I somplax (saellon of lbs slBgls 
sastlSilBi sjbsdo ef the parties! ties tmbeddsd la the 
Ua. TRa loa sbsorptloa bead Aapibs ara related le tbs 
use eye (oil park Isagtb of photon i la la* Urawth 
Baers lie, Primal rafleatlaa from lbs iaa-sryatsl 
fiMs oa tbs aerfsss. sad tbs Lss ibsorprlsa ssiffi- 
eltll si s foB.llon *f wayalaagth. Labor. lory apsstri 
of assy Ins-pa rtlonl its mlxtarei era stndtad with hl|b. 
■•dim. sad loe slbeda pirtlnwlatsi. Fra tbs libacs- 
tmy spastri tba bitd depth, ttitiiu reflestaBee, sad 
tha rule of bead depth ta esatlnnne reflretsas* ell 
dsrlvtd far etsh pirtlonlets tlbsda as a feasliaa or 
Ike logic 1 tha af tha partlanlsle wsight fctetln la ths 
■tapis. Tos band dsytfaa ire dspsedeat oa Us partlca- 
Wti slkedo sad lisrsias wlU rasllsr salgbt friatlaat 
Of yictlenlataa aatil tha biads sscortts i»d thsir 
dipths da ora a as. Ths eoatlassa rsfleetaass Is a som- 
plss fuetloa ef Us pirlioalste libido tad wiyslsafth 
of light, while tbs btad depth to inllswm rsfisstaaae 
rule appears ladapswdeat of parliaalito albede nweb 
that, far a (Iran irsla sins ef pirt Instate, ■ aillbrs- 
Hsa com to sbnadsass of las sad parllaalitss >■ 
dstlvad. Tfca dsrlvsd abaadaus sit Ibrtt loss ■» aoea- 
rtts If Ua saaraa ef seatteriag is danlaatsi by pertl- 
■olsrss aad sot ics-waaan (sir) latarfieasi If le<~ 
"»■ iatarfeass era domlaial, Usa tbs derlvsd yarll- 
enlste sbaadaass is la oppar limit. Theerstlsilly pra- 
d«ssd frost Spiels* slow similar sarvsi ef |ra*lb of 
hind dsptb, aeallassm rafltstawis, sad ths eorrsspoad- 
*•1 ratio varan U* photos miaa optical palk length 
■Imllsr to that far InllnatS alxtncet af lei sad high 
tlbsda putlamlatss. la all lolllsrlai os Ml, Us lee 
■kserptlei eosff loliats detsnlai the pith leafth 


Seismology 


»9/.i Sirvusru llv • nul m-l 'igp.r riinllu 
FNNCinw »F Ft «!■ inn icgriftiix F''k the 5ih-t.tf <,f 

T1RF.I 

Peter P. Shw and l^bn A. «'r..ir| ii.rlpp« 1 r.»t Irxt |n>n 
•)l (Warm* enphv . uelvrrvltv of calll--rml*, 'J* bi-a *. 

Lo Jolla. CA 

PI la a l«»n« period ■ a -r r-re> wiveir-ln I vein- 
niiii Juvt aflei Ihe F arrival ID vets-. *ra-« md n nr, l lu- 
lling uni 1 1 tho S irrlvol ,'r the RitluU'i w«.o. Ihv vi.. 
Iialo can bo .ibnerved it quiunl JUlxnCi 
i’ ic, 20° with Inarruronii aenaltlm I-' rheas Uv fre- 
qiivscl.e. FI pr-paae'ea n« » pinlallv rnirvl |, - { . 
in the crust; S wave vnorev |n lc«t ro the nini l< Jurir.. 
propagation Taking FL a "Ivakr -ode". We «lul% FI Pt-P- 
agdltvn for a vailelv of aflrih oil I* uelnr lha stnrho- 
tlc .vlBBogran .lg.rlihn Uavamnker Ini egret |.,n ml Mn.l 
that ttnj vertical iraralilr* In ihv ctuar la Ihe ro.i 
laportant paracaiar controlling p t‘s oeclllatl-v# pvtU-J. 
This pvTlud can van, by no re rhiin a factor ,■! too tv- 
rvaen acorn Ic and continental path*. P-SV leaky 
prcpagal Ion Includes aany Jliferent codve: the 1"v f rv- 
quanev car Ion termed "PL" la only the first, or funjj- 
aencel code In this fenlly. A second, higher lr«qu.n:> 
oo.lt roughly equal In scpIlLuis to Ihe tundaoentol ap- 
psara for sodele without ■ net positive valcily gradi- 
ent in the crust. «. uwa rhsaa reiulM to catch n ob- 
larved PL wavatraln whiaa ptopagatlon path conilsisu ai- 
ewst snclralv of the Tiber an Flaleau. Be conaldartng 
first and iieoni PL node behavior wo find the Tlbaian 
cruet la about 85 ta thick, with no uncertainty of about 
20 Vm, end pus.asaes e algolfleant IV01 e 1 positive 
velocity gradient. Tha premia* of a Inrg* 1"V velnclty 
■one In th* lowsr Tibetan cruet thus aaera ml Italy. 

Much higher frequency PL nodal «l*0 sppaer In tbs 
Green's Functions for layer omr hslf*p*<" “ J,! » 
appear to be rasponilblm For the high frequency Fg 
pbaas, making PL and Fg different aenbera of lha sane 
tape nf leaky cede propagation. ILnaky cods propaga- 
tion. Tibetan Plateau). 
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ILAB PENETRATKI 1HW THE LOUU HA.-.TLE 
V f Crasser aid T.B. Jordan (both at Bcrlppi laarlru- 
tionol Oceanography, La Jolla. CA 9209JI 
To investigate whither or rat llihoipharlc alste 
descending along aubducrlng aarglria pCJiairate kalow the 
670-La aalnle dlirootlnulty. ™ have analyisd (M P 
mi PXLKP travel tloee from 14 Intermediate- ted d.ep- 
facui earthquakes la ths norHwalttm raelfic aad 
Sbteinad eatlMtaa of tha near-soarea ananaly aa a funt- 
ttoUrf position on th. lower (oral hasli ipbaie. Statlun 
sod illlprlelty cerractluna are applied, and *■* tj" 
pocant or tho anomaly axpHcsbla by hypAcaoter 
tlon I* removed by orthogonal U»l Ion or the reelduel 
vs^torwtth respscL to the lerttlon p.ramatar.l be 

H^Ui™ realdStl «Ph«™ *■ 

bTa *t«b 0 Klc filtering etb— to averega out obiarvo- 
hoLt «ror. uid ch. -rr.ct. af NAl»-«||t« hmm- 
nnefrlaa far from Lb* source. The smoothed T, Si dual 
nbenn for .1. Sea or Okhotsk e.rthquak.a Jssysr than 

^ with pask-to-trou|b arqilliudts aasraglng 

focal dSpib deerpoaoe. the pa.tjro 

ta“ta a teg«tlro^~^".i h U.n D wlS«" Sejltiwa 
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7j|4 Fcnnomi Cf 

kil.1 HUALiTT I "PACTS OF BIOCHiflCAt. MVCFH DIKAHB 
UFliitl TRANSFERABLE DISCHARGE FEU IT FRI1CPAN5 
E.D. Brill, Jr.lBapt. of Civil Englnasriog ani 
In.r ilutr for Envl roimantel Eiuliea. Unnvaralty of 
I Itlcali , Urbans, Illinois 61601). J.W. Ehssrt, 
8.8. lahlrsigar, and B.J. Uoca 

Dlnchraical oirgsa demand la an lapuitant 

aiinple of waisr pollutant' that degrade 

biochemically and alien water quality according 
to Ihv location, as veil as lha alsspgsh, of lee 
discharge. It Is therefore topuraant to saamlne 
caisiully Lha potential vuirr cutllly Impacts rl a 
pragm af ireaslsrable dlsrhergs permirs ITD7's) 
la rrgulJla (halt dlsrhirgss prior te ths 
laplimmioLion ol Such a prvgru. 

This paper provtdo. o f rflzrv.il for eve lun l,.g 
thsse impacle toJ tlluilrelsi tsaJe-.dfs n»|,j 
Cull -al I Ic lency, eqvil y, end. in.ru mi / viin 
raipacl to nerilng watrr quality goals. Fa.-plrs 
era glv.in lot Ihs Dvlawjtv River Esluaty J»J ihv 
Wlllonrlts Rh«er. Il Is shuun Ih.i viulatlun. ol 
Ihv slandeiJ null it. u uoJrr s TOP pro, Tin. 
R.SLrlclione on the mrlrl coull br used, however, 
to control or possibly Lu rllmriiiu suah 

violet laus . Lialts on the- Ivlsl -li.thsr.' In 
■rt Lions of ihs bssin. sent bound* rtes f»r 

uihvLl. and revaluation Factull lor irsnsirirrd 
psralts were whom to Iv rlfucllir ItdiviJunllv or 
in vsrlnus coabLrai I ons . Evrn with llssr 
rsatt let ion* . however, there is iulflci.nl 
llraiblllty so thel e.ialf leant ly o rs 
cert-efflcioat lolutiona are ultalnuJ than w-Jrr 
direct irguliilon progromB thal treat ell 
dlicurgars uollurmlf. 
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81)6 i 1 laid IcctojilM 

I'ENOZOIi: PLATE MOTIONS INI) IHE VQI/’ANO- 
TFrrnwr evolution op nusiiiiN oiiKnriH and 
WA9IIINC.TOV 

II. P-, vfellt U7.S. ilriliTfieal Survry, 111 MuklloflrM IM., 
Mrnlo Park. i'A i(DJ5) I), r. Fnjtrt.roO'Mi. P. Tl. gravely, 
Jr-, end B. S. foe 

A refiner! mrlhranl rnciru- fl.ie-uioil.tn ni.«H [w.nliles a 
I ra me work for awilyili .'F ilie fertlnry vulmiito oral ircbjnle 
history of vtcslcm Orrgivt ami Washington. K> rumine 
Hirer pmuilile models tor lt>c crigin of ll* ilsrMkwsi 
Palcoccne and E nr roc ooennl- M>!ls basormni uf lla I'oasi 
Rsngei I) neoreiim to Ihe eontlornl of lal nmt gcrerelrd 
linear ncamouni rlutim-i 2) *<*?rellun of rhieK oroenle ermi 
nn-I seamounts gen/ral.-.j ilurlng Taralkn-KMln iprendlr,< 
K»rga.nlzslloni bclwoen *1 «h'l 48 Mai nrvl 11 engnion of 
biisnli ■hiring' obbquo rlltliu? of Ihe renilnrntal m-irgln an 11 
overrode lho Yellonitoro Fuji 'M u" lha Kuln-Farsllon 
rl>Vft- The plnle mrslel nu^Kcsls llisl mlfrc-|>lalo roll linn 
and acerollnn of hoi sg'Ol Kcncralcl linear nselsir.id rl.^es 
esnnel t« aaslly rrconelle-J willi rapl<l north east mullon of 
ihe Kula arid Ftrallon plMes mr-l Hie well r-nnhllsU-1 
paitcmngnelio rolailom. Polloarng cmpln.-nncni "f the 
Caasl Hango basenioil, eluingr] In Ihv rhnrnelrr of fereara, 
bai'knrv nn l faseaile nrc rnlrtnum correlate »lln » obvm 
• lc-'rrase In the rate of Fnrull-in-Nurih Amurira ■' nwr^rw 
I'Clireen *1 Mn ar..l Ii Ms. thL' siawAimn may br rrifun- 
• IMe lor: <11 well ward sleivlf-v "t *ol-?nni.' are (mill 
from the Chillis bus to a Cascade nils al m.-.iil Mb: 12' n 
.ijliicqucnl epl'.vlc *| increased ssli fl-w lull solcnittsnt runl 
cvirntion In lie Carende ere I’clwein 17 'ir.l I' '.Is i|.m 
ewrolate* with ire 'lU'ilmLnlr (lire ■q'" In Ihe I'asin end 
Range: and 1)1 a pericsl ol etlwtoc.nel hifslik 1 end alt-Qlie 
volcBDlsni nr, I mlruMcn in 'fw > • , bsI Hnnge bi'tw.'vn 11 end 
28 Mil. R*d>ieii«n nf Ifw e cn vrrgcnee fine sn.| vrttwtrd 
siapplrg of she f|« Hire In she vu’.-'bic ird slsii nay lA.e 
reduetd the l.'.-rirenial <ssir.pr«im« strem on IF* •■nnur.enl . 
ellowlri^; inereasrd IH|<4tlen of ii.n.-rns m»o ire ■erusr. 
devekpmenl or large, shallow magma efAn.brn. mrvl Hie 
CsilDfcah of os'crulcoj 1 voleanum over a iiirrfv wee behind 
Ihe Farallcn-Norih tewl -n siC)>ki>rilon zone. 
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